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ABSTRACT 
With the establishment of the Health Insurance Portability and Accountability Act, 
the United States government mandated that healthcare facilities protect patient privacy 
through the implementation of physical safeguards. However, no requirements for the 
safeguards were established. This study utilizes lessons of wayfinding and behavior from 
environmental design research of humans in cities and applies them to the interior lobbies of 
healthcare facilities. To improve visual and auditory patient privacy at lobby’s check-in 
desks, the study modifies the architecture, signage and interior elements to stop or slow 
patient movement towards the desks. Through field observation of patient behavior and the 
analysis of two facilities in Ames, Iowa, Thielen Student Health Center and McFarland 
Clinic, methods to create queuing were determined. These case studies allowed for the 
formulation of guidelines of environmental design that give all healthcare facilities a starting 
point for visual and auditory patient privacy through the emergence of waystopping.
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CHAPTER 1.  INTRODUCTION 
“It has become increasingly evident that environments shape our behavior and shape our 
actions, thoughts, and emotions.”1
-Human Spaces: Life-Enhancing Designs for Healing, Working, and Living by Barbara Crisp 
 
The information in this thesis can be divided into three areas. First, the literature 
review establishes a basis of environmental design and how to increase patient privacy inside 
healthcare facilities. Next, the author presents site analyses at two healthcare facilities located 
in Ames, Iowa: Thielen Student Health Center and McFarland Clinic. Data collection 
included observation of patient wayfinding behaviors at the site. A methodology was 
developed to analyze the navigation issues of both sites using wayfinding criteria and 
architectural, signage and interior elements that contribute to modifying patient behavior and 
creating patient privacy. Criteria were based on the literature review as well as the author’s 
personal experience with the wayfinding process at the two sites. Finally, new guidelines and 
a site assessment are presented that can be applied to all healthcare facilities to ensure 
compliance with privacy regulations. 
In 1996, the U.S. government implemented a law that impacted health insurance and 
healthcare providers; the Health Insurance Portability and Accountability Act (HIPAA) was 
enacted to simplify the health insurance and healthcare industries, provide for portable 
insurance policies, and enact privacy measures. Healthcare facilities were given until April 
14, 2003 to implement the privacy requirements. The author observed her parents implement 
                                                 
1 Barbara Crisp, Human Spaces: Life-enhancing Designs for Healing, Working, and Living (Gloucester, MA: 
Rockport Publishers, 1998), 152. 
 2 
 
the new policies at their optical clinic and rearrange their facility to accommodate the law. 
Strangely, although it is a public law with penalties including fines and jail time, the section 
outlining physical safeguards for patient privacy could be considered, at best, vague. The law 
states that implementation of privacy safeguards begins by identifying all modes of access to 
workstations containing patient information, determining the risk of access at each location, 
and finally, implementing physical safeguards to protect the information at each point of 
access. The confusing process of determining what constituted a physical safeguard and what 
was adequate to be in compliance with the law caused the author to wonder if the criteria for 
implementing physical safeguards could be refined according to environmental design 
principles and specific guidelines implemented to prescribe criteria for physical safeguards. 
Multiple fields of research, including psychology, architecture, interior and graphic 
design, have examined the link between the built environment and human consciousness of 
such spaces; this consciousness can have a direct impact on perception of space. Specifically, 
this perception has implications in the field of healthcare design and the environment’s 
capability to contribute to a person’s feeling of privacy. According to designer Janet 
Carpman, when utilizing environmental design for patient interactions four factors are at the 
forefront of creating a positive experience within a healthcare environment: (a) wayfinding, 
(b) physical comfort, (c) regulation of social contact for privacy, and (d) symbolic meaning.2
                                                 
2 Janet R. Carpman and Myron O. Grant. Design That Cares: Planning Health Facilities for Patients and 
Visitors (USA: American Hospital Publishing, 1981), 9-10. 
 
As clinical visits require movement through complex, unfamiliar environments during times 
when anxiety is high and perceptual resources are often devoted entirely to health issues, and 
 3 
 
given the vague regulations of the HIPAA laws, designing healthcare facilities poses a 
special challenge for the creation of patient privacy. 
Privacy is important at healthcare facilities. Not only does the HIPAA Privacy Rule 
require that information be protected, incidental disclosure of information can contribute to 
patient embarrassment and discrimination. All exchanges of information, whether verbal or 
written, need protection. The primary issue is how to focus patient movement towards the 
clinical destination of the check-in desk while encouraging slowed or queued behavior prior 
to arrival to establish distance between patients to protect privacy. Does the establishment of 
distance between the check-in desk and other patients reduce the risk of visual and auditory 
disclosure of information? Is queuing an effective means of establishing distance? Can 
patient behavior be modified to stop and form queues through the manipulation of interior 
elements? What interior elements can be utilized? Do queues satisfy the requirements of the 
HIPAA Privacy Rule?  
The review of literature and existing research established wayfinding lessons of how 
people move through cities and environmental design considerations that were applied to the 
healthcare interior. The elements of architecture, signage and interiors were considered to 
determine if their manipulation changed patient behavior to stop movement towards the 
check-in desk. Through the literature it can be stated that wayfinding is the formation of a 
cognitive map through interpretation of key elements by the patient. The patient is finding 
their way in the space. In order to establish clarity of destination, patients must use 
wayfinding; however, patients also need to be shown the way in the space. This process is 
wayshowing and it is the designer’s creation of specific directions of movement within an 
environment for the patient to follow. Creating specific paths for patients to follow begins to 
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establish auditory and visual privacy, which is further enhanced by what the author calls 
waystopping. This is the designer asking a patient to perform a specific behavior in the 
environment, through the manipulation of interior elements and signage that facilitate the 
behavior of queuing or stopping.  
Using live observation and instrumented documentation at two sites in the city of 
Ames, Iowa, a student population at Thielen Student Health Center and an urban population 
at McFarland Clinic, the author assessed the impact of the environmental elements of 
architecture, signage and interiors on patient waystopping behavior. Behaviors were observed 
at the motility directive points, key decision points at which a patient would decide to 
proceed forward or stop based on environmental cues and the motility directive signage, 
regulatory signage that directs people to stop or wait. The author established these terms to 
identify waystopping locations and its specific form of signage. For this study, the motility 
directive points are the points within the facilities’ lobbies at which queuing is intended to 
occur. Observations and analysis were centered on behaviors at these locations.  
At the first site, Thielen Student Health Center, design recommendations were 
implemented on site, patient behavior recorded and the motility directive point changes that 
were effective at stopping or queuing patient behavior were noted. The effective design 
changes from Thielen Student Health Center were reinterpreted in recommendations for use 
at the second site, McFarland Clinic, to show their versatility in use between various 
architectural configurations. Additionally, environmental design guidelines were proposed, 
intended to fulfill the requirements of the HIPAA Privacy Rule; this is to increases the 
effectiveness of the law and provide a baseline of physical safeguard implementation for 
 5 
 
architects, interior designers, environmental graphic designers or facility managers of 
healthcare facilities. 
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CHAPTER 2.  REVIEW OF LITERATURE 
The first part of this thesis discusses wayfinding, environmental design and their 
relevance to privacy at healthcare facilities. It demonstrates how wayfinding, wayshowing 
and waystopping, through the elements of architecture, signage and interior design, facilitate 
patient behavior change to increase auditory and visual privacy in accordance with the 
United States Health Insurance Portability and Accountability Act (HIPAA). 
2.1  Healthcare 
Healthcare facilities address the needs of many constituent groups, including both 
English and non-English speakers; the building has to serve an ever-increasing number of 
languages. In this situation, relying solely on signage and words is an ineffective method to 
controlling patient behavior and providing directional guidance. Additionally, first time 
patients to healthcare facilities lack experience with the location, leading to confusion. These 
factors add to the existing stress of a patient’s illness.3
The patients of healthcare facilities have a problem, be it physical, mental, social, that 
they are aware of, causing anxiety and a higher emotional state.
 
4
                                                 
3 Barbara J. Huelet, “Wayfinding: Design for Understanding,” Environmental Standards Council of The Center 
for Health Design (2007): 3-4. 
 A healthcare facility can be 
confusing, overwhelming and stressful, even without the stress of an illness. During a visit to 
a healthcare facility, for the check-in process to be considered successful, Ruth Cammock 
states that four criteria must be fulfilled: “(a) the minimizing of barriers between sick or 
anxious people and the help they need, (b) the control of workflow to the professional staff, 
4 Ruth Cammock, Primary Health Care Buildings: Briefing and Design Guide for Architects and their Clients 
(London: The Architectural Press, 1981), 13. 
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and the protection of those staff from interruptions, (c) the provision of clear instructions to 
confused and frightened patients, (d) the maintenance of strict confidentiality.”5
The design of the entrance and lobby can contribute to expression and enrichment of 
the space and a sense of order.
 The 
connection between mind and body is strong and the goal is that by utilizing methods to 
reduce stress and increase patient privacy in the interior space, the space itself can act as a 
healing environment for the patients while fulfilling their needs of receiving help. 
6 “When approaching a [healthcare] facility, the message 
should be one that conveys welcoming, caring, comfort and compassion, commitment to 
patient wellbeing and safety, where stress is relieved, refuge is provided, respect is 
reciprocated, competence is symbolized, wayfinding is facilitated and families are 
accommodated.”7 While patients may tolerate the inconvenience and stress of going to the 
healthcare facility, they expect their business to be done with privacy.8
2.1.1  Definition of Privacy 
 The focus of this 
research is not on reducing the stress of moving through the many destinations of a 
healthcare facility, but at facilitating clarity of the check-in desk destination while increasing 
visual and auditory privacy through environmental cues and signage that encourage patients 
to stop or queue. 
The privacy laws of the United States may be unfamiliar. Privacy, by definition in 
this context, refers to personal information and its collection, storage and use; it considers 
                                                 
5 Ibid., 22. 
6 Roberto J. Rengal, Shaping Interior Space (New York: Fairchild Publications, Inc, 2003), 44. 
7 Dee Newlin, “Nature and Design: Assisting with the Healing Process,” (MFA Thesis, Iowa State University, 
2006), 2. 
8 Ruth Cammock, Primary Health Care Buildings: Briefing and Design Guide for Architects and their Clients 
(London: The Architectural Press, 1981), 13. 
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who should have access to that information and in what context. It is basic information 
management. It also addresses the ideation of authorizing the release of the personal 
information. Closely related is the idea of security. As defined by Turn and Ware, security is 
“the procedural and technical measures required to (a) prevent unauthorized access, 
modification, use, and dissemination of data stored or processed in a computer system, (b) 
prevent any deliberate denial or service, and (c) to protect the system in its entirety from 
physical harm.”9
As a nation, the United States places value on privacy. Privacy contributes to a 
person’s idea of autonomy, individuality, respect and dignity.
 Security is the protection of digital files, while privacy is the overall 
protection of a person’s information, be it digital, paper or oral. 
10 It also protects a person from 
harm of stigma, embarrassment or discrimination that could occur if health information 
would be disclosed.11
2.1.2  Background of HIPAA Privacy Rule 
 Most importantly, privacy is necessary for establishing trust between a 
patient and their healthcare provider. 
Due to the communicative nature of healthcare, there exists the potential for 
healthcare information to be disclosed accidentally. For example, another patient could 
overhear conversations or view sign-in sheets that contain patient information. The United 
States, with the enactment of the Health Insurance Portability and Accountability Act 
(HIPAA), Public Law 104-191, standardized the exchange, privacy and security of health 
                                                 
9 Sharyl J. Nass, Laura A. Levit, and Lawrence O. Gostin, ed., Beyond the HIPAA Privacy Rule: Enhancing 
Patient Privacy, Improving Health through Research (Washington, DC: The National Academies Press, 2009), 
18. 
10 Ibid., 77. 
11 Ibid., 18.  
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information.12 It was created in 1996 to provide for portability of insurance and to simplify 
the healthcare and insurance industries.13
The section of the law, 164.310(b), regarding physical safeguards of workstation use 
requires a facility to “implement policies and procedures that specify the proper functions to 
be performed, the manner in which those functions are to be performed, and the physical 
attributes of the surroundings of a specific workstation or class of workstation that can access 
electronic protected health information.”
 It has many regulations, among them those that 
address the privacy of information. The Privacy Rule protects all identifiable health 
information held or transmitted by an entity or its business associates, in any form, whether 
electronic, paper, or oral. The protected health information (PHI) includes demographic data 
of a person’s past, present or future physical or mental health conditions and includes 
common identifiers such as name, address, birth date, and identification numbers; in other 
words, any information that is individually identifiable. In an attempt to control the release of 
information, administrative, physical, technical, organizational and procedural safeguards 
must be enacted by all locations involved with the use of healthcare data. Physical safeguards 
and their alteration of behavior at healthcare facilities are the focus of this research for 
protecting patient privacy. 
14
                                                 
12 Matthew Scholl et al., An Introductory Resource Guide for Implementing the Health Insurance Portability 
and Accountability Act (HIPAA) Security Rule (Gaithersburg, MD: National Institute of Standards and 
Technology, 2008), vii. 
 The process of analysis of privacy is threefold: a) 
identify all methods of physical access to workstations, b) analyze the risk associated with 
13 Christine R. Williams, FERPA, GLBA and HIPAA: The Alphabet Soup of Privacy (Washington, DC: National 
Association of College and University Attorneys, 2007), 9. 
14 Matthew Scholl et al., An Introductory Resource Guide for Implementing the Health Insurance Portability 
and Accountability Act (HIPAA) Security Rule (Gaithersburg, MD: National Institute of Standards and 
Technology, 2008), 37. 
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each type of access, and c) identify and implement physical safeguards for workstations. In 
order for the law to be effective in its execution, healthcare facilities needs to have a working 
system of maintaining physical boundaries. However, according to Christine Williams, 
“HIPAA provides a floor rather than a ceiling for medical records protection.”15
Healthcare facilities have an obligation to follow HIPAA laws. Violations of the 
privacy rule have consequences for the people and institutions that break the rules. There are 
three levels to disclosure violations: incidental, accidental, and intentional. Incidental 
disclosure is when a person happens to overhear or see PHI, accidental is when a healthcare 
worker gives PHI to an unauthorized person mistakenly, while intentional is the careless or 
deliberate access, use or disclosure of PHI.
 The 
language of the Privacy Rule is very general and only requires institutions to take actions to 
protect PHI. As a national law HIPAA is not effective at setting standards or describing 
physical safeguards to be implemented. 
16
“Civil penalties up to $100 per person per violation or up to $25,000 per person for 
violations of a single standard within one calendar year; Criminal penalties for 
knowingly obtaining or disclosing PHI include fines up to $50,000 and/or up to one 
year in prison. If the PHI was obtained or disclosed “knowingly,” the penalties 
include a fine up to $100,000 and up to five years in prison. If it was done with intent 
  
                                                 
15 Christine R. Williams, FERPA, GLBA and HIPAA: The Alphabet Soup of Privacy (Washington, DC: National 
Association of College and University Attorneys, 2007), 10. 
16 Mary Ness, Doug Patterson, and Jeb Lee, “Welcome to HIPAA: Privacy – Security Compliance Training 
Session” (Powerpoint presented at the McFarland Clinic). 
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to sell, transfer or use the PHI for commercial advantage, personal gain, or malicious 
harm, the penalties include up to $250,000 in fines and up to 10 years in jail.”17
The threat of fine or jail is not empty, as HIPAA officers visit healthcare facilities to monitor 
compliance. 
  
Many healthcare facilities utilize security, privacy, and compliance officers that work 
in conjunction with the facilities management team, architectural firms and interior designers 
to implement safeguards that meet the poorly defined required physical safeguards. 
McFarland Clinic has a mandatory training session for all employees, stressing the 
importance of privacy and security; the session is “not just about HIPPA, it’s about doing the 
right thing.”18 The training also emphasizes a policy that employees should “speak in a low, 
clear voice when conveying PHI” to both the patient and other staff.19
2.1.3  Need for HIPAA Clarification 
 Complying with the 
regulations keeps the healthcare facility from paying penalties and it also builds trust 
between providers and patients, keeping their reputation strong; however, simply lowering 
speaking volume is not effective and does not meet HIPAA standards of physical safeguards. 
Establishing and implementing better guidelines in healthcare facilities, for physical 
safeguards, can minimize incidental disclosures of PHI in both visual and auditory form. 
The need for clarification is not just a problem identified by the author. The Institute 
of Medicine Committee on Health Research and the Privacy of Health Information 
                                                 
17 Christine R. Williams, FERPA, GLBA and HIPAA: The Alphabet Soup of Privacy (Washington, DC: National 
Association of College and University Attorneys, 2007), 25. 
18 Mary Ness, Doug Patterson, and Jeb Lee, “Welcome to HIPAA: Privacy – Security Compliance Training 
Session” (Powerpoint presented at the McFarland Clinic). 
19 Ibid. 
 12 
 
Committee were charged with the task of analyzing the HIPAA Privacy Rule for effect on 
health research and to propose recommendations for better protection.20 The committee 
determined that the U.S. Department of Health and Human Services (HHS) should revise the 
HIPAA Privacy Rule and “develop a dynamic, ongoing process to increase empirical 
knowledge about current ‘best practices’ for privacy protection” and all institutions in any 
and all healthcare capacity should “take strong measures to safeguard the security of health 
data.”21
2.2  Environmental Design: Manipulation of Properties 
 The need for clarification to HIPAA is both necessary and timely. 
It is important to understand the background of how people perceive their 
environment to determine how the environment can cause behavioral change. “The 
environment we occupy dramatically influences how we perceive the world around us, how 
we see ourselves in relation to the greater social hierarchy, and how the environment affects 
our social behaviors.”22
                                                 
20 Sharyl J. Nass, Laura A. Levit, and Lawrence O. Gostin, ed., Beyond the HIPAA Privacy Rule: Enhancing 
Patient Privacy, Improving Health through Research (Washington, DC: The National Academies Press, 2009), 
2. 
 This is crucial to the field of environmental psychology, in 
particularly the principles of cognitive mapping, and cornerstone beliefs of the fields of 
environmental graphic design and wayfinding. The underlying principles are based upon the 
holistic notion that biological, social and environmental causes affect behavior (Figure 1). 
21 Ibid., 5. 
22 David Kopec, Environmental Psychology for Design (New York: Fairchild Publications, 2006), 7. 
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Figure 1.  Biological, Social and Environmental Factors Affecting Behavior23
“Properties are those intrinsic, defining characteristics of a thing […] that make it 
what it is.”
  
24 These properties exist even if the designer has not considered or manipulated 
them for a space. An object’s color, shape, size, symmetry and density all contribute to the 
perception of the object and place limits upon its use.25
2.2.1  Architecture 
 Inside the lobby of a healthcare 
facility, consideration must be looked at from various scales, from the macroscopic 
architecture to the interior elements to the microscopic signage, and the inherent properties of 
each. The elements and their properties contribute to general environmental influences, 
influences that determine navigation and influences that facilitate an increase in patient 
privacy. 
The elements of a healthcare facilities’ architecture will play extensively into the 
patient’s wayfinding process of cognitive mapping, allowing for easily identifiable locations 
and pathways to find their way in the interior environment. The walls, doors, corners and 
architectural elements are in a consistent arrangement that does not change; the interior and 
                                                 
23 Ibid., 9. 
24 John Archea, “The Place of Architectural Factors in Behavioral Theories of Privacy,” in Directions in 
Person-Environment Research and Practice, ed. Jack L. Nasar and Wolfgang F.E. Preiser (Aldershot: Ashgate, 
1999), 6. 
25 Ibid. 
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signage elements are those that are mainly manipulated. Each site will have a different 
architectural delineation that affects the arrangement of the interior elements and paths. 
Determination of the circulation patterns will be crucial for identifying locations as motility 
directive points, key decision points at which a patient would decide to proceed forward or 
stop, to maximize patient privacy. 
2.2.2  Interior 
According to Mary Knackstedt and Laura Haney, “good interior design is responsible 
design. It takes into account the needs and realities of the situation and of the people who will 
use the space.”26 At healthcare facilities, the primary need is auditory and visual privacy. The 
use of objects that have various surfaces and textures allow the visual organization of 
environments through patterning. The materials used, with regard to color, pattern, material 
and lighting can create contrast. These elements are the features of the environment that 
patients organize into recognizable patterns; James Gibson refers to them as cognitive 
affordances, or functions that are instantly recognizable.27
Good interior design can be evaluated by a combination of function, materials and 
structure, and visual expression (Table 1). For the purpose of this research, all of these are 
considered in the context of contributing to privacy. Proper combinations not only enhance 
 The primary function of interior 
elements is wayshowing, creating specific directions of movement within the environment 
for a patient to follow, and through combination with signage can facilitate waystopping and 
the ultimate goal of increased patient privacy. 
                                                 
26 Mary Knackstedt and Laura Haney, Interior Design and Beyond (New York: John Wiley and Sons, 1995), 
81. 
27 James J. Gibson, The Ecological Approach to Visual Perception (New York: Psychology Press, 1986), 143. 
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the aesthetics of the facility, but “carefully placing furnishings, wall treatments and 
accessories can channel movement in desired patterns;” this is the goal of wayshowing.28
Table 1.  Evaluating Interior Space
 
29
 
 
Excellent Example 
Function Size and shape of space well suited to purpose 
Placement and choice of furniture support use  
Circulation well planned and convenient 
Good lighting 
Satisfactory acoustical environment 
Materials & Structure Choice of materials supports functional performance 
Adequate durability and ease of maintenance 
Workmanship of good quality 
Appropriate cost of construction 
Consideration of safety and environmental conditions 
Visual Expression Character and atmosphere appropriate to use 
Time and place of design expressed 
Character and quality of materials honestly expressed 
Design intentions clear and strongly developed 
2.2.2.1  Color 
Color can have a psychological effect. To decide which colors are more effective 
inside a healthcare environment, preference studies were conducted with North American 
men and women and their preferences for colors were rather equivalent, with the order being 
blue, red, green, violet, orange and yellow.30 While simple preference for colors could be the 
basis for color choice, Leatrice Eiseman wrote, “cross culturally, there are some generalities 
that can be made about the human response to color, largely because of the psychological 
associations and physiological reactions to color that are universal.”31
                                                 
28 American Hospital Association, Signs and Graphics for Health Care Facilities (Chicago: American Hospital 
Association, 1979), 17. 
  
29 John F. Pile, Interior Design (New York: Harry N. Abrams, 1995), 41. 
30 Deborah Sharpe, The Psychology of Color and Design (Chicago: Nelson-Hall Company, 1974), 54. 
31 Leatrice Eiseman, Pantone Guide to Communicating with Color (Sarasota: Grafix Press, Ltd., 2000), 15.  
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In a study, presented by Jean Wineman, using “laboratory experiments [which] have 
shown that red produced tension, excitement, and a feeling of warmth; while blue was 
associated with feelings of wellbeing, calmness, coolness, less anxiety and hostility, and less 
awareness or concern for outside noise.”32 The study further reveals that, “brilliant light and 
warm colors cause involuntary arousal reaction, including increased muscular tension, heart 
and respiration rates, and a rise in blood pressure. Increases in cortical (brain) activity can be 
electronically recorded. In contrast, dim light and cool colors tend to have the opposite 
effects: muscle tension decreases as well as respiration, heart rate and blood pressure.”33
According to John Pile, “recent research suggests that the impact of colors is less 
determined by color of hue than it is by intensity. Thus a strong red or green has similar 
interpretive value as exciting and stimulating.”
 
Cool colors, defined as green, blue, and purple on the color wheel, could be concluded as 
preferred for use in healthcare settings to contribute to the feeling of security and noise 
reduction; in a statement about green, Eiseman said, “people feel secure and safe in its 
presence.” 
34
 
 In addition to the effect color has on mood 
and hue on perception, color can alter the perception of wait time; warm colors tend to lead 
people to over-estimate time and decrease the apparent size of a room while cool colors 
cause people to under-estimate time and increase the apparent size of a room (Table 2). 
 
                                                 
32 Jean Wineman, “Color in Environmental Design: Its Impact on Human Behavior” (paper presented at the 
Tenth Annual Conference of the Environmental Design Research Association, Washington, DC, 1979). 
33 Ibid. 
34 John F. Pile, Interior Design (New York: Harry N. Abrams, 1995), 295. 
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Table 2.  Color Effects of Perceptions on Time, Size and Volume35
Color  
 
Perception of Time Size Volume 
Warm: red, 
yellow, pink, 
ivory, cream, 
peach, lemon, 
coral, rose, 
wine 
Time is over-estimated Things seem 
longer and 
bigger 
Decreases 
apparent size 
of rooms 
 
Cool: green, 
violet, blue, 
bluish-green, 
turquoise, 
lilac, lime, 
jade, aqua 
Time is under-estimated Things seem 
shorter and 
smaller 
Increases 
apparent size 
of rooms 
 
As a variable, color can be applied to walls, flooring, and objects as a perceptual 
modifier. Color can be utilized to delineate a pathway.36 It can also be used to elicit an 
emotional response. Especially within a healthcare facility, red can be used to call attention 
to emergency. The American Hospital Association states “red on signs should therefore be 
reserved to indicate emergency, prohibition, and warning.”37
2.2.2.2  Pattern 
 The use of specific colors can 
curtail anxiety, create the feeling of more space, and contribute to behavioral change through 
connotation. 
Similar to color, pattern has the capability to act as stimulating or relaxing. Personal 
preference was a factor for this particular study and Patricia Rodemann surveyed consumers 
about the perceived suitability of pattern design for healthcare environments. The results of 
the survey are that graphic miniprints had a 50-59% preference in large scale and low 
                                                 
35 Walter Kleeman, The Challenge of Interior Design (Boston: CBI Publishing Company, 1981), 67. 
36 Jean Wineman, “Color in Environmental Design: Its Impact on Human Behavior” (paper presented at the 
Tenth Annual Conference of the Environmental Design Research Association, Washington, DC, 1979). 
37 American Hospital Association, Signs and Graphics for Health Care Facilities (Chicago: American Hospital 
Association, 1979), 40. 
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contrast settings of a healthcare environment, followed closely by natural textures at 50-53% 
preference, if done with authenticity and in positive colors (Table 3).38
Table 3.  Perceived Suitability of Pattern Design for Healthcare Environments
 Fabric looks had a 40-
50% preference, while floral designs, striped designs, plaids, and novelty prints all had lower 
then 40% preference for healthcare environments. 
39
Pattern Type 
 
Study One Study Two Other Findings 
Graphic Miniprints 50% 59% Prefer larger scale, lower contrast 
Natural textures 50% 53% Prefer authenticity, “positive” color 
Fabric looks 50% 40% Prefer familiarity, but not too formal 
Floral designs 28% 47% Prefer less gender type-casting, fussiness 
Stripe designs - 24% Prefer use not be in patient rooms, spacing 
Geometric / Plaids 4% 24% Prefer in some contexts, not others 
Pictorial / Novelty - - Prefer more subtle theming approach, art 
 
The utilization of preferred patterns creates an appropriate atmosphere. More 
importantly, pattern can be applied to flooring, walls and objects to increase contrast in the 
healthcare environment and facilitate wayshowing towards the check-in desk. 
2.2.2.3  Materials 
Material consideration and reflectance play into effect when choosing flooring, 
glossiness of paint and surfaces. Colors have a reflectance value that contributes to their 
psychological and behavioral effects (Table 4).40 Surfaces common among healthcare 
facilities, such as white ceiling tiles, have a reflectance factor of 60-80%.41
                                                 
38 Patricia Rodemann, Patterns in Interior Environments: Perception, Psychology, and Practice (New York: 
John Wiley & Sons, 1999), 115. 
 The higher the 
reflectance, the more likely lighting will cause glare upon the surface; glare can 
39 Ibid. 
40 Ulrike Brandi and Christoph Geissmar-Brandi, Lightbook: The Practice of Lighting Design (Basel: 
Birkhäuser Publishers for Architecture, 2001), 44. 
41 Ibid. 
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unintentionally cause focal points and distraction. For proper wayshowing, care must be 
made to emphasize only the areas intended as focal points or destinations. Matte surfaces can 
be illuminated over large areas with less reflectance. 
Table 4.  Reflectance Factors42
Color 
 
Reflectance Factor % 
White 70-85 
Light Gray 45-65 
Medium Gray 25-40 
Dark Gray 10-20 
Black < 5 
Yellow 65-75 
Yellowish Brown 30-50 
Dark Brown 10-25 
Light Green 30-55 
Dark Green 10-25 
Pink 45-60 
Light Red 25-35 
Dark Red 10-20 
Light Blue 30-55 
Dark Blue 10-25 
 
Changes between materials can delineate spaces, walkways and areas intended for 
patient versus staff use. The contrast is effective at articulating the use of space and 
enhancing patient comprehension of cues. The changes in patterning and height of flooring 
and ceilings can also “serve as cues for territorial division.”43
2.2.2.4  Flooring 
 Wayshowing can be facilitated 
through the establishment of contrast between patterns. 
According to research, in “hospitals that took steps to cut noise levels, patients were 
more satisfied with their care, slept better, had lower blood pressure and were not likely to be 
                                                 
42 Ibid. 
43 Stuart Miller and Judith Schlitt, Interior Space: Design Concepts for Personal Needs (New York: Praeger 
Publishers, 1985), 12. 
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re-hospitalized.”44 The use of sound-absorbing tiling and carpeting can help take the typical 
healthcare facility noise levels, that range from 70 decibel to 100 decibel, to the optimum 
noise level of only 40 decibel. From the patient’s perspective, with regards to flooring, 
“carpet’s physical characteristics of a soft, yet sturdy, pile helps to evoke a more friendly, 
inviting feeling to a setting that traditionally provokes tension and apprehension.”45
The same caution regarding colors and patterns needs to be considered when 
choosing carpet for a healthcare facility. Through interviews, it has been determined that 
people “associate being warm in a physical sense with being protected” and the use of 
carpeting can all help convey that protection.
  
46 Carpet has great acoustical features, 
absorbing as much as ten times more noise than other surfaces.47
2.2.2.5  Ceilings 
 The use of materials that 
reduce sound will contribute to acoustical privacy and allow for private conversation. 
Acoustical ceiling panels or tiles combine aesthetics and acoustics inside healthcare 
facilities, increasing privacy through their reduction of sound with the same effects as 
flooring.48 For the best noise reduction, an NRC (sound reduction level) of 0.65 of higher is 
desired.49
                                                 
44 Som Nayantara, “Healthy Hospital Design,” Express Healthcare, 
http://www.expresshealthcaremgmt.com/200701/strategy01.shtml. 
 The various textures, from fine to bold, that acoustical tiles are available in can 
contribute to the visual contrast of the space. Additionally, the change in height of a ceiling 
45 Sara O. Marberry, Healthcare Design (New York: John Wiley & Sons, 1997), 142.  
46 Stuart Miller and Judith Schlitt, Interior Space: Design Concepts for Personal Needs (New York: Praeger 
Publishers, 1985), 72. 
47 Sara O. Marberry, Healthcare Design (New York: John Wiley & Sons, 1997), 143. 
48 Ibid., 108. 
49 Ibid., 120. 
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can create an “enclosure that people can enter to physically separate themselves from others 
within a shared space.”50
2.2.2.6  Lighting 
 
“Entrances form the transition between the bright exterior space with daytimes 
illuminances between 10 and 100 klx and the darker interior space with illuminances 
between 50 and 500 lx.”51
Economically, using daylight to illuminate interior spaces is always preferred, but the 
benefits extend into the physical and psychological wellbeing of people who use the space.
 Lux (lx) is the unit of illuminance, while klx is kilolux, or 1,000 
lux. As the lobby of a healthcare facility serves as a transitional space, between natural and 
artificial light, care should be taken to illuminate the space as much as possible while 
allowing the lighting elements to command attention and direct people to the task of check-in 
immediately upon entrance. 
52 
When natural light cannot be incorporated into the interior space, careful consideration must 
be given to the use of artificial light. Consideration must be given to the light level, control of 
glare, the contrast and diffusion of light and economic issues.53
Lighting, materials and finishes must be considered as a whole set, in relation to the 
architecture of the space. The combination of indirect lighting and accent lighting creates a 
 
                                                 
50 Stuart Miller and Judith Schlitt, Interior Space: Design Concepts for Personal Needs (New York: Praeger 
Publishers, 1985), 11. 
51 Ulrike Brandi and Christoph Geissmar-Brandi, Lightbook: The Practice of Lighting Design (Basel: 
Birkhäuser Publishers for Architecture, 2001), 103. 
52 Ibid., 23. 
53 John F. Pile, Interior Design (New York: Harry N. Abrams, 1995), 296-8. 
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friendly atmosphere for public spaces and can illuminate specific destinations. Light not only 
reveals focal points, but it can also increase the ability to distinguish form.54
2.2.2.7  Furniture 
 
The use of furniture and objects can influence the perception of interior space and are 
an effective means of dividing space.55 Tables, columns and chairs can divide space and 
chairs can provide locations for sitting. “Panels, screens, counters, etc. […] can still be used 
effectively to define spatial zones.”56
2.2.2.8  Nature 
 Columns, whether structural or architectonic, can 
divide a space perceptually. All these elements act as visual barriers. The manipulation of 
furniture and objects could be key in preventing patient motility in specific locations of a 
lobby or slow the approach to the check-in desk. The design style of the furniture should be a 
reflectance of the space and in congruence with the architectural design, signage, color and 
pattern use. 
According to David Kopec, “studies examining the effects of plants in the workplace 
showed that they not only helped clean the air, but also contributed to greater office appeal, 
task performance, and comfort.”57
                                                 
54 Roberto J. Rengal, Shaping Interior Space (New York: Fairchild Publications, 2003), 298. 
 The utilization of plants in healthcare facilities not only 
affects the employees, but can also alleviate the stress and anxiety of the patients. Nature is 
considered under the area of movable obstruction along with furniture, light fixtures and 
elements not included on an architectural floor plan, but that can create or provide visual 
55 Stuart Miller and Judith Schlitt, Interior Space: Design Concepts for Personal Needs (New York: Praeger 
Publishers, 1985), 12. 
56 Ibid., 11. 
57 David Kopec, Environmental Psychology for Design (New York: Fairchild Publications, 2006), 216. 
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barriers and could modify patient behavior.58 Care must be made to follow the Americans 
with Disabilities Act Accessibility Guidelines (ADAAG) that establishes the policies, 
procedures, and practices for all people, including those with physical and mental disabilities, 
within buildings.59 All healthcare facilities must comply with ADA regulations; the 
regulations require that the design of the facilities address the needs of all groups in a way 
that does not appear different.60 Paths must remain clear for a width of 36 inches minimum to 
allow for wheelchair access.61
2.2.2.9  Clutter 
 
Clutter is an issue affecting wayfinding today, especially in healthcare facilities, 
according to Craig Berger. He recommends that healthcare facilities “reduce the number of 
information elements not directly related to wayfinding and identification.”62
                                                 
58 John Follis and Dave Hammer, Architectural Signing and Graphics (New York: Whitney Library of Design, 
1979), 48. 
 By minimizing 
the amount of information a patient would read, paths become clearer and directions more 
specific; the less visual information that must be processed, the more the patient can focus on 
the motility directive signage and patient privacy can increase. 
59 Arvid E. Osterberg and Donna J. Kain, Access for Everyone: A Guide to Accessibility with References to 
ADAAG (Ames, Iowa: Iowa State University, 2002), 3. 
60 Jain Malkin, Hospital Interior Architecture: Creating Healing Environments for Special Patient Populations 
(New York: John Wiley & Sons, 1992), 48. 
61 Arvid E. Osterberg and Donna J. Kain, Access for Everyone: A Guide to Accessibility with References to 
ADAAG (Ames, Iowa: Iowa State University, 2002), 70. 
62 Craig Berger, “Universal Symbols in Healthcare Workbook: Executive Summary Best Practices for Sign 
Systems,” Hablamos Juntos, http://www.hablamosjuntos.org/signage/PDF/Best%20Practices-FINALDec05.pdf. 
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2.2.3  Signage 
Signage helps patients form a mental map of a facility. For signage to effectively 
communicate it must do so quickly, clearly and memorably; signs can directly and indirectly 
communicate using typography, imagery and color.63
There are many forms of signage that is utilized within a healthcare facility, including 
directional, orientation, identification and regulatory. For this study, an additional format will 
be referenced: motility directive signage.  
 The visual design and location of signs 
should remain consistent throughout the building and the lobby sets up precedence of 
appearance and location for the entire healthcare facility. To facilitate a change in patient 
behavior, signage would be placed at key decision points, known as motility directive points, 
at which a patient would decide to proceed forward or stop. 
2.2.3.1  Directional Signage 
 A sign that directs a person to a destination is considered directional.64
                                                 
63 Brian Burton, “Evolution of Signage Science,” TPD Transportation Planning XXVII (2002): 6. 
 They can be 
denoted from their use of arrows for clarity of direction (Figure 2). The direction of where a 
person needs to move to find their desired location reduces the stress of the unknown. These 
may have less applicability to this study, as the check-in desks are located immediately inside 
the entrances of the healthcare facilities. 
64 “Signage Guidelines: ADA Signs and Wayfinding.” The Sign Biz Network. 
http://www.signbiznet.com/ada.htm. 
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Figure 2.  Example of Directional Signage65
2.2.3.2  Orientation Signage 
 
A sign that helps a person to find their location in the environment is considered 
orientation.66
                                                 
65 Little Company of Mary Hospital, “Portfolio,” Next Wayfinding + Design, http://www.next-
designs.com/portfolio/Healthcare/health_3_3a.html. 
 They can be denoted by their use of maps (Figure 3). These will not be 
considered in this study, as they do not affect patient privacy. 
66 Paul Arthur and Romedi Passini, Wayfinding: People, Signs, and Architecture (New York: McGraw-Hill 
Book Company, 1992), 224. 
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Figure 3.  Example of Orientation Signage67
2.2.3.3  Identification Signage 
 
A sign that announces to a person that they have reached their destination is 
considered identification signage.68 These can provide the first impression of the building 
and its character through their use on the exterior, as well as the interior.69
                                                 
67 Saint Bernard’s General Health, “Design & Wayfinding,” Rivermeade Signs, 
http://www.rivermeade.com/html/wayfinding.asp. 
 The identity of a 
location determines for the person whether they are in the proper location (Figure 4). The 
identification sign of concern for this research is the identity of the check-in desk upon 
arrival to the healthcare facility. 
68 Paul Arthur and Romedi Passini, Wayfinding: People, Signs, and Architecture (New York: McGraw-Hill 
Book Company, 1992), 224. 
69 David Gibson, The Wayfinding Handbook (New York: Princeton Architectural Press, 2009), 48. 
 27 
 
 
Figure 4.  Example of Identification Signage70
2.2.3.4  Regulatory Signage 
 
A sign that describes what is and is not allowed within a destination is considered 
regulatory (Figure 5).71 In order to be effective, they need to be large enough to be read but 
to maintain propriety, they should still appear unobtrusive. They are entirely based on the 
principle of influencing behavior and the design must maintain an air of authority.72
                                                 
70 Surgical Specialty Center, “Case Studies,” ASI Signage Innovations, 
http://www.asisignage.com/OurWork/CaseStudies/tabid/109/Default.aspx?case=2. 
 This 
research places an emphasis on the use of regulatory signage, in conjunction with the 
environment, to slow or stop behavior in lobbies.  
71 David Gibson, The Wayfinding Handbook (New York: Princeton Architectural Press, 2009), 54. 
72 Per Mollerup, Wayshowing: A Guide to Environmental Signage Principles and Practices (Baden, Lars Muller 
Publishers, 2005), 117. 
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Figure 5.  Example of Regulatory Signage73
2.2.3.5  Motility Directive Signage 
 
For clarity between general regulatory signage and signage for the purpose of 
facilitating a specific behavior, new terminology is utilized. Motility directive signage is 
regulatory signage that specifically directs a patient to stop or wait at that location. Used in 
conjunction with environmental cues and in alignment with the architectural delineation, this 
signage may be key for changing patient behavior. The signs are needed at, or slightly prior 
to, a decision point or they will be ignored.74
                                                 
73 Mercy Regional Health Center, “Case Studies,” ASI Signage Innovations, 
http://www.asisignage.com/OurWork/CaseStudies/tabid/109/Default.aspx?case=102. 
 
74 Paul Arthur and Romedi Passini, Wayfinding: People, Signs, and Architecture (New York: McGraw-Hill 
Book Company, 1992), 46. 
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2.2.3.6  ADA Regulations 
No guidelines can be determined without consideration of the Americans with 
Disabilities Act Accessibility Guidelines (ADAAG). For signs in this research, the most 
pertinent ADA regulations are for those signs that are mounted on posts. At a minimum, the 
post must be 12 in. or more apart and the lowest edge must remain 27 in. or lower, so that 
people walking with a cane can detect them (Figure 6).75
 
 
Figure 6.  ADA Required Clearance of Objects Mounted between Posts76
2.2.3.7  Semiotics 
 
“Semiotics involves the study of not only what we refer to as ‘signs’ in everyday 
speech, but of anything which ‘stands for’ something else. In a semiotic sense, signs take the 
                                                 
75 Arvid E. Osterberg and Donna J. Kain, Access for Everyone: A Guide to Accessibility with References to 
ADAAG (Ames, Iowa: Iowa State University, 2002), 83. 
76 Ibid., 84. 
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form of words, images, sounds, gestures and objects.”77 The relationship of the sign is based 
on the idea of a signifier and the signified concept behind it; an example is the word tree and 
an image of a tree (Figure 7).78 Signs, or words, have associative relationships to not only the 
word it represents but also to words similar in relationship.79
 
 The words on signage have both 
distinctive meanings and associative meanings, so it is important to choose their wordings 
carefully. 
Figure 7.  Concept of Signifier and Signified80
Approaching this pragmatically means looking at “the relation of signs to the 
behavioral responses of people, that is, their effects of those who interpret them as part of 
their total behavior; this, then, deals with the reference of the signs and the system to a reality 
external of the system-in a word, their meaning.”
 
81
                                                 
77 Daniel Chandler, Semiotics: The Basics (New York: Routledge, 2007), 3. 
 Pragmatics can be thought of as the study 
of meanings and how they are made or interpreted from environmental cues.  
78 Ibid., 15. 
79 Ibid., 83. 
80 Ibid., 15. 
81 Amos Rapoport, The Meaning of the Built Environment: A Nonverbal Communication Approach (Beverly 
Hill: SAGE Publications, 1982), 38. 
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 Cues serve “the purpose of letting people know in which kind of domain or setting 
they are, for example, in conceptual, taxonomic terms whether front/back, private/public, 
men’s/women’s […].”82
Since the wording of the phrases on the signs have as much importance as the format 
in which they are depicted, words that could be considered ambiguous or have multiple 
meanings should be avoided. In order for a sign to communicate effectively it should follow 
these guidelines: (a) be consistent, (b) be concise, (c) have only one meaning, and (d) be 
positive.
 It is the physical environment that provides the cues of the purpose 
of a location; this purpose sets up the social use of the location that in turn influences 
behavior. If a location properly indicates the nature of the space, a person’s behavior will 
follow in alignment with expectations. Observation is key to acknowledgement or following 
of cues. 
83
2.2.3.8  Typography 
 
 Typography is the principle form of communication on signage. Typefaces can be 
described in one of two formats: serif and sans serif (Figure 8).  
Times New Roman   
Arial 
Figure 8.  Serif (top) and Sans Serif (bottom) 
                                                 
82 Ibid., 56. 
83 John Follis and Dave Hammer, Architectural Signing and Graphics (New York: Whitney Library of Design, 
1979), 21. 
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The use of sans serif typefaces promotes greater understanding of a sign and complies 
with the ADA guidelines that states, “character width should be 55% minimum and 110% 
maximum the height of the character with the width based on the uppercase letter O and the 
height based on the uppercase letter I.”84 Case can play an important role in the legibility and 
authority of a sign; while title case, in which all words have their initial letter set in uppercase 
or capitals with subsequent letters set in lowercase is very legible, messages such as STOP 
and EXIT are both mandated to be in all uppercase and command attention as such.85 “The 
caps in these signs emphasize authority over legibility.”86
The testing or evaluation criteria for effective signage include, but are not limited to, 
its glance legibility, noticeability, viewing distance and understandability.
 
87 The signs must 
be noticed upon entering the space, be able to be seen in a glance and both seen and read 
from the distance viewed. Non-glare finishes increase visibility and use of light on dark or 
dark on light creates the necessary 70% contrast that allows them to comply with ADA 
requirements.88
2.3  Definition of Wayfinding 
 
Wayfinding, according to Romedi Passini, can be translated into a cognitive process 
of three tasks: (a) cognitive mapping or information gathering, (b) decision making, and (c) 
                                                 
84 Arvid E. Osterberg and Donna J. Kain, Access for Everyone: A Guide to Accessibility with References to 
ADAAG (Ames, Iowa: Iowa State University, 2002), 250. 
85 Chris Calori, Signage and Wayfinding Design: A Complete Guide to Creating Environmental Graphic Design 
Systems (Hoboken: John Wiley & Sons, 2007), 108-112. 
86 Per Mollerup, Wayshowing: A Guide to Environmental Signage Principles and Practices (Baden, Lars Muller 
Publishers, 2005), 129. 
87 Colette Miller and David Lewis, Wayfinding: Effective Wayfinding and Signing Systems Guidance for 
Healthcare Facilities (London: Stationary Office, 1999), 117. 
88 Arvid E. Osterberg and Donna J. Kain, Access for Everyone: A Guide to Accessibility with References to 
ADAAG (Ames, Iowa: Iowa State University, 2002), 253. 
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decision executing or the behavior of navigating space.89 The behavior cannot be separated 
from the environmental entity in which the decision was made; the decision is based on the 
wayfinding formed from the space.90
Urban planner Kevin Lynch first used the term wayfinding in 1960 to illustrate how 
maps, street numbers, and signs directed people through cities; however, the wayfinding 
process had been in use long before cities were planned. Wayfinding is essentially 
communication and “communication is essentially an interchange, a question and a reply, an 
action and a reaction between an individual and the environment in which he lives.”
 This study investigates how the change in information 
of an environment impacts people to change their behavior. 
91 It 
describes the process of navigating the environment. According to Passini, “wayfinding 
defined in terms of spatial problem solving is generic. It includes perceptual and cognitive 
phenomena and the various ways a person can relate to the spatial environment and to 
destination; it involves memory and learning.”92
The first time a patient attempts to navigate a healthcare location, “they face a series 
of decisions as they follow a path to their destination. There is a sequential pattern to this 
wayfinding process—in effect, a series of questions that people ask themselves along the 
way. Before starting the design process, the wayfinding consultant must anticipate human 
patterns, understand that logic, and apply it in the planning phase.”
  
93
                                                 
89 Jain Malkin, Hospital Interior Architecture: Creating Healing Environments for Special Patient Populations 
(New York: John Wiley & Sons, 1992), 448. 
 Wayfinding is the “act 
of finding your way to a destination,” but the design of the environment contributes to the 
90 Paul Arthur and Romedi Passini, Wayfinding: People, Signs, and Architecture (New York: McGraw-Hill 
Book Company, 1992), 31. 
91 David Gibson, The Wayfinding Handbook (New York: Princeton Architectural Press, 2009), 24. 
92 Romedi Passini, Wayfinding in Architecture (New York: Van Nostrand Reinhold Company, 1984), 46. 
93 David Gibson, The Wayfinding Handbook (New York: Princeton Architectural Press, 2009), 36. 
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experience by guiding you along the way.94 This act of guiding utilizes multiple factors, 
including the architecture, interior elements and graphical information. People reference 
visual cues in order to determine or reinforce their paths. Lynch states, “a distinctive and 
legible environment not only offers security but also heightens the potential depth and 
intensity of human experience.”95
As people walk, they form what is referred to as a cognitive map. The formal 
definition of cognitive mapping, as supplied by Downs and Stea, “is a process composed of a 
series of psychological transformations by which an individual acquires, codes, stores, 
recalls, and decodes information about the relative locations and attributes in his everyday 
spatial environment.”
  
96 This information processing is done quickly. People will complete 
the cognitive mapping process and make a judgment of where they need to go within 
seconds.97 Cognitive maps can be used later when people find themselves in the space again. 
Familiarity with a space is an unconscious use of the cognitive map or wayfinding process; 
however, when unfamiliar they search for cues and signage as guides.98
Wayfinding is primarily affected by three sets of cues: architecture, interior design 
and environmental graphics. The architecture is the structural elements, such as corridors, 
columns and stairs. The interior design is the decorative elements such as the lighting, 
flooring and wall coverings. The environmental graphics are the design elements such as 
 
                                                 
94 Craig Berger, Wayfinding: Designing and Implementing Graphic Navigational Systems (Switzerland: 
RotoVision SA, 2005), 5. 
95 Kevin Lynch, The Image of the City (Cambridge: The MIT Press, 1960), 5. 
96 Roger M. Downs and David Stea, “Cognitive Maps and Spatial Behavior: Process and Products,” in Image & 
Environment, ed. Roger M. Downs and David Stea (New Brunswick: AldineTransaction, 2005), 9. 
97 Colette Miller and David Lewis, Wayfinding: Effective Wayfinding and Signing Systems Guidance for 
Healthcare Facilities (London: Stationary Office, 1999), 15. 
98 Jain Malkin, Hospital Interior Architecture: Creating Healing Environments for Special Patient Populations 
(New York: John Wiley & Sons, 1992), 447. 
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signs, maps and directories.99 Environmental graphics can be more than the signage 
employed at a location and can include circulation patterns, legibility of spaces, maps, color 
codes and environmental features.100 The visibility of these elements contributes to the 
architectural delineation of the building, which can be reinforced by signage.101
The success of a wayfinding system is based on the ease of people arriving to their 
intended destination and knowing they have arrived.
 
102
2.4  Theories of Wayfinding, Wayshowing & Waystopping 
 This success is accomplished by 
utilizing cues that utilize wayshowing to convey the intended paths, highlight primary 
destinations and command authority. With this particular study, success is also attributed to 
those elements that contribute to the patient’s privacy through waystopping. 
The identification of an object, as the first step of a person’s experience, is distinction 
of its existence. A person then recognizes the object in the context of its physical 
characteristics or variations from tradition and in the pattern of the environment as a whole. 
Finally, a person gains from or places meaning on the object and its significance in the 
environment. This process of recognition is the environmental influence of wayfinding. 
Translate Wayfinding to wayshowing to waystopping… 
Previous theories were studied and will be discussed here. First, Kevin Lynch’s 
notions of five key environmental elements are discussed for their potential to aid in the 
process of wayfinding. Then Per Mollerup’s notions of rule following is discussed as a 
                                                 
99 Sarah Tynes, “The Importance of Wayfinding,” APCO Architectural Signs, 
http://www.apcosigns.com/techpdf/wayfind.pdf. 
100 Sara O. Marberry, Healthcare Design (New York: John Wiley & Sons, 1997), 284-5. 
101 David Kopec, Environmental Psychology for Design (New York: Fairchild Publications, 2006), 91. 
102 Colette Miller and David Lewis, Wayfinding: Effective Wayfinding and Signing Systems Guidance for 
Healthcare Facilities (London: Stationary Office, 1999), 17. 
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method of wayshowing. Finally, Gordon Cullen’s theory of relationships of elements of the 
city and landscaping are investigated as tools for waystopping.  Each of these theories will be 
translated or applied to the interior space of the healthcare facility and utilized to clarify the 
environment while enhancing patient privacy. 
2.4.1  Kevin Lynch: Wayfinding 
Wayfinding is the formation of a cognitive map through interpretation of key 
elements by a patient. The patient is finding their way in the space. A person’s general view 
of the city is punctuated by specific directional concerns. At any given time it is only a partial 
view, similar to a patient’s experience of a healthcare facility, in which they only utilize a 
portion of the building. Kevin Lynch categorizes the legible elements of wayfinding in a city 
into paths, edges, districts, nodes, and landmarks. While Lynch uses these in studying a city, 
the categories can additionally be utilized when looking at interiors, such as a healthcare 
facility. Paths denote walkways, both horizontal and vertical. The walls and boundaries of a 
space are edges. Districts can be explained as a region into which one must go inside; they 
contain identifiable characteristics that allows the space to be recognized as separate. 
Decision points are referred to as nodes and a landmark is a sign, building or building 
component that is locatable.103 These five elements work well when considered together; 
Lynch directs that, “districts are structured with nodes, defined by edge, penetrated by paths, 
and sprinkled with landmarks.”104
                                                 
103 Kevin Lynch, The Image of the City (Cambridge: The MIT Press, 1960), 48. 
 The clarity of the city is distinguishable by the public’s 
104 Ibid., 48-9. 
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recognition of these in a pattern. These five elements can be explored deeper to reveal their 
use for the interior space and clearly identifying orientation. 
2.4.1.1  Paths 
Paths define the circulation system in a building or a site. If a path is clearly defined, 
people find the way easily. Key to helping people find their way is to make obvious the 
progression to a destination.105 “A main path’s shape, proportion, degree of openness, level 
of detail, and number of events will communicate in important ways with users.”106 The 
extreme openness or narrowness of a path can attract attention and the inclusion of 
directional qualities creates clarity. At the Potomac Hospital in Woodbridge, VA, designed 
by HuelatParimucha Healing Design, the author identified the use of patterning on the floor 
as paths to guide patients through the space (Figure 9).107
                                                 
105 Danise Levine, ed., Universal Design New York (Buffalo: Center for Inclusive Design & Environmental 
Access, 2003), 55-56. 
 
106 Roberto J. Rengal, Shaping Interior Space (New York: Fairchild Publications, 2003), 45. 
107 Potomac Hospital, “Portfolio,” HuelatParimucha Healing Design, 
http://www.healingdesign.com/wp/portfolio.html. 
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Figure 9.  Example of Paths108
2.4.1.2  Edges 
 
Edges can be the walls of a room, a handrail or a marking along the floor that provide 
people with a means of orienting in space and a sense of boundary. With a strong edge and 
subtle changes, it can provide a sense of progress towards a destination.109 Edges are 
considered barriers that are more or less penetrable and, in addition, they can be perceived as 
or act as paths.110 At Victoria General Hospital in Victoria, BC, designed by CEI 
Architecture Planning Interiors, the author identified that the use of a glass wall to reinforce 
the edge of the walkway from the adjacent waiting room (Figure 10).111
                                                 
108 Ibid. 
 
109 Danise Levine, ed., Universal Design New York (Buffalo: Center for Inclusive Design & Environmental 
Access, 2003), 61-62. 
110 Kevin Lynch, The Image of the City (Cambridge: The MIT Press, 1960), 65. 
111 Victoria General Hospital, “ Portfolio,” 3form Materials Solutions, http://www.3-form.com/installations-
portfolio.php?instid=890&page=1&industries=Healthcare&limit=25&sort=newest. 
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Figure 10.  Example of Edges112
2.4.1.3  Districts 
 
Districts can be defined by character, texture, color or other change to create a sense 
of identity within an area. Their use allows multiple building complexes or areas to be broken 
down into manageable memories.113
                                                 
112 Ibid. 
 The use of districts is more prominent throughout a 
healthcare facility as a whole and is of less concern in the specific case of the lobby or 
entrance; however if the entrance serves multiple purposes, division into districts for check-
in versus waiting could be crucial. In the lobby of Tanner Health in Northwest, GA, designed 
by Innerface Architectural Signage, the author identified the use of contrast between tiles and 
113 Danise Levine, ed., Universal Design New York (Buffalo: Center for Inclusive Design & Environmental 
Access, 2003), 59-60. 
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carpeting to distinguish the two districts of checking-in and waiting (Figure 11).114
 
 
Figure 11.  Example of Districts115
2.4.1.4  Nodes 
 
Nodes can be defined as the major crossroads of travel.116 People often have 
heightened attention, and therefore more memories, at these junctures as a decision must be 
made to determine the next step.117 Buildings have many nodes and their distinction is 
created with the use of other cues, such as landmarks or signage, but these must be kept to a 
minimum so as to not create confusion.118
                                                 
114 Tanner Health, “Case Studies: Health Care,” Innerface Architectural Signage, Inc., 
http://www.innerfacesign.com/casestudies/healthcare/tanner.html. 
 At the Children’s Hospital of Boston, designed by 
TwoTwelve, the author identified the use of a large overhead sign with distinctive color 
separations to both guide patients to destinations and create a memorable node of their 
115 Ibid. 
116 Kevin Lynch, The Image of the City (Cambridge: The MIT Press, 1960), 47. 
117 Ibid., 72-3. 
118 Danise Levine, ed., Universal Design New York (Buffalo: Center for Inclusive Design & Environmental 
Access, 2003), 59-60. 
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location (Figure 12).119
 
 
Figure 12.  Example of Nodes120
2.4.1.5  Landmarks 
 
 A landmark is a specific feature that is unique and acts as a focal point; it can be 
decoration, such as a sculpture, or functional. A landmark could easily be a check-in desk. 
The purposeful placement and contrast of landmarks with the background creates strong 
association, while their overuse causes them to become ineffective.121
                                                 
119 Children’s Hospital Boston, “Work: By Market – Health Care,” Two Twelve, 
http://www.twotwelve.com/work/by-market/health-care/chb.html. 
 The use of landmarks 
as destinations allows for the most memorable experience to contribute to a patient’s 
cognitive map; the distinction can be heightened through the additional use of color, flooring, 
120 Ibid. 
121 Danise Levine, ed., Universal Design New York (Buffalo: Center for Inclusive Design & Environmental 
Access, 2003), 57-58. 
 42 
 
lighting, and materials.122 At Children’s Mercy Hospital in Kansas City, MO, designed by 
Hoefer Wysocki Architects, the author identified the check-in desk as a destination; it is 
located beneath a tree sculpture, which creates an exciting and memorable destination for 
children (Figure 13).123
 
 
Figure 13.  Example of Landmarks124
2.4.2  Per Mollerup: Wayshowing 
 
According to Mollerup, who developed the term, wayshowing is used to facilitate 
wayfinding.125
                                                 
122 Sara O. Marberry, Healthcare Design (New York: John Wiley & Sons, 1997), 290. 
 While patients utilize wayfinding and the creation of cognitive map to 
formulate their view of the healthcare facility, wayshowing is the designer’s creation of 
specific directions of movement within the environment for a patient to follow. The patient is 
being shown the way in the space. Mollerup presents wayshowing strategies based on rule 
following and sense making. Looking at strategies that involve rule following, track 
123 Children’s Mercy Hospital, “Portfolio,” Dimensional Innovations, 
http://dimin.com/?page=work_portfolio&s=47. 
124 Ibid. 
125 Per Mollerup, Wayshowing: A Guide to Environmental Signage Principles and Practices (Baden, Lars 
Muller Publishers, 2005), 11. 
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following, aiming and social navigation, may reveal methods to facilitate locations for 
queues. 
2.4.2.1  Track Following 
Track following involves a space in which a one-option choice has been laid out; 
people simply need to follow the track as all the information has been laid out for them.126 It 
operates with the principle that tracks psychologically funnel behavior to guide people. 
Ideally in a healthcare facility at least one track would be utilized to lead patients to the front 
desk, giving them no option besides going to check-in. this begins to establish a path at 
which queuing for privacy could occur. At the Denver Children’s Hospital, designed by 
InkTank Design, the author identifies the use of green lines on the floor to depict the path 
patients must take to reach the intended destination that is presented consistently until arrival 
(Figure 14).127
 
 
Figure 14.  Example of Track Following128
                                                 
126 Ibid., 45. 
 
127 Denver Children’s Hospital, “Portfolio: Environments,” InkTank Design, 
http://www.inktankdesign.com/portfolio.php?cat=environment. 
128 Ibid. 
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2.4.2.2  Aiming 
Aiming is the act of heading towards something that is perceivable or acting as a 
focal point, utilizing basic rules to determine the route.129 The act of navigating space is 
based upon scanning and glancing and the eyes rest on areas of interest for just tenths of a 
second; the act of creating a focal point is key to committing it memory.130 In this option, the 
most dominant object is the target and cues help to guide toward that destination. At the 
check-in desk at Kaiser Permanente Manassas in Manassas, VA, designed by Oudens Knoop 
Knoop & Sachs Architects, the author identified the use of flooring with color changes in a 
linear pattern to guide patients directly to each of the available counter spaces (Figure 15).131
 
 
This aims patient in the correct direction and also provide locations for queuing behavior to 
occur.  
                                                 
129 Per Mollerup, Wayshowing: A Guide to Environmental Signage Principles and Practices (Baden, Lars 
Muller Publishers, 2005), 61. 
130 Paul Arthur and Romedi Passini, Wayfinding: People, Signs, and Architecture (New York: McGraw-Hill 
Book Company, 1992), 33. 
131 Kaiser Permanente Manassas, “Portfolio,” 3form Material Solutions, http://www.3-form.com/installations-
portfolio.php?instid=863&page=2&industries=Healthcare&limit=25&sort=newest. 
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Figure 15.  Example of Aiming132
2.4.2.3  Social Navigation 
 
Social navigation is wayfinding by learning from other’s behaviors.133 “The 
regulation of interpersonal behavior is influenced by the possibilities for monitoring the 
behavior of others (access) and by the possibilities that others can monitor one’s own 
behavior (exposure).”134
2.4.3  Gordon Cullen: Waystopping 
 When people are in a line, even those individuals who cannot 
perceive a sign dictating a queue will follow the behavior and stand in line. However, 
depending on the existence of a queue inside the lobby is ineffective as the primary means 
for controlling behavior, as there will not always exist a queue. 
The principles investigated by Gordon Cullen have direct implications to the design 
of healthcare lobbies: just as the relationships of buildings in a city have an impact on its 
viewers, the arrangement of interior elements in a lobby can have an impact on the patients 
of healthcare facilities.135
                                                 
132 Ibid. 
 The understanding is that the manipulation of specific elements in 
the environment could facilitate the behavior of queuing or stopping by the patient through 
what the author calls waystopping. The patient is being asked to perform that specific 
behavior in the space. Cullen’s principles of enclaves, pinpointing, narrows, articulation and 
133 Per Mollerup, Wayshowing: A Guide to Environmental Signage Principles and Practices (Baden, Lars 
Muller Publishers, 2005), 67. 
134 John Archea, “The Place of Architectural Factors in Behavioral Theories of Privacy,” in Directions in 
Person-Environment Research and Practice, ed. Jack L. Nasar and Wolfgang F.E. Preiser (Aldershot: Ashgate, 
1999), 8. 
135 Gordon Cullen, The Concise Townscape (New York: Van Nostrand Reinhold Company, 1976), 7. 
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screens amidst city and interior spaces, combined with motility directive signage, will be 
investigated for effectiveness of modifying patient behavior to protect privacy. 
2.4.3.1  Pinpointing 
Pinpointing can be described as creating a focal point in a three-dimensional space. It 
can be achieved by using illumination, in an otherwise darkened area, that acts to clarify 
orientation and direction.136 At Lakeland Regional Medical Center ICU in Lakeland, FL, 
designed by Creative Arts Unlimited, the author identified pinpointing through illumination 
of the ceiling above the desk, drawing the eye both upwards and forwards to the main desk 
(Figure 16).137
 
 The manipulation of interior elements to guide the eye towards a specific 
location through linear association can also be effective pinpointing. By directing the patient 
to the check-in desk, the designer can then utilize others means to create privacy through 
queuing. 
                                                 
136 Ibid., 37. 
137 Lakeland Regional Medical Center ICU, “Hospitals Portfolio,” Creative Arts Unlimited Inc., 
http://www.creativeartsinc.com/gh_lrmc5.html. 
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Figure 16.  Example of Pinpointing138
2.4.3.2  Articulation 
 
By “intensifying the contrast of surface and introducing directional techniques,” such 
as motility directive signage, articulation of movement can be achieved.139 The change in 
flooring can designate a change in walking paths or behaviors, such as designating stopping 
in a lobby.140 Increasing the contrast between materials, colors or patterns, articulates a 
suggested path of movement and increased definition of space.141 Not only is articulation 
effective on flooring, but the ceiling can also be used to emphasize a pathway. At the 
Lemmen Holton Cancer Center in Grand Rapids, MI, designed by Interactive Studio, the 
author identified the use of a raised ceiling along the major path, emphasized with wooden 
slating, articulated from areas intended for waiting, where the ceiling is plain and lowered 
(Figure 17).142
                                                 
138 Ibid. 
 
139 Gordon Cullen, The Concise Townscape (New York: Van Nostrand Reinhold Company, 1976), 131. 
140 Ibid., 121. 
141 Ibid., 131. 
142 Lemmen Holton Cancer Pavilion, “Portfolio,” 3from Material Solutions, http://www.3-
form.com/installations-portfolio.php?instid=669&page=3&industries=Healthcare&limit=25&sort=newest. 
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Figure 17.  Example of Articulation143
2.4.3.3  Enclaves 
 
Enclaves are an interior space that is open to the exterior, which seems set apart from 
the main traffic flow, and “commands the scene from a position of safety.”144 When defining 
enclaves small means can be taken, such as the use of columns, to establish the feeling of 
enclosure or separated space.145
                                                 
143 Ibid. 
 This separation from the main space can increase visual and 
auditory privacy. A drop ceiling can also reinforce the enclave. At Bethesda Medical Center 
144 Gordon Cullen, The Concise Townscape (New York: Van Nostrand Reinhold Company, 1976), 25. 
145 Ibid., 32.  
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in Lebanon, OH, designed by Catt Lyon Design, the author identified the reinforcement of 
the desk location with a drop ceiling and illuminated wall, creating an enclave (Figure 18).146
 
 
Figure 18.  Example of Enclaves147
2.4.3.4  Narrows 
 
Hierarchy is key, both in graphic and interior design, at establishing a focal point 
utilizing color, size and location; however, in the context of slowing behavior, narrowing can 
contribute to focus on one location. Creating narrows is the act of creating a feeling of 
impediment, causing a person to slow or stop their behavior. Within the city, the crowding of 
buildings forms a pressure that contrasts open space and can create unaccustomed pressure to 
command a behavior change in people.148
                                                 
146 Bethesda Arrow Springs, “Projects: Health Care,” Catt Lyon Design + Wayfinding, http://www.wayfinding-
consultants.com/bethas.html. 
 The author identified walls as the most effective 
interior tool for creating narrows, as shown at the Jennie Stuart Medical Center in 
147 Ibid. 
148 Gordon Cullen, The Concise Townscape (New York: Van Nostrand Reinhold Company, 1976), 45. 
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Hopkinsville, KY, designed by The Douglas Group (Figure 19).149
 
 Other options exist in the 
forms of railings, tables, retractable barrier rope and posts, or partitions. 
Figure 19.  Example of Narrows150
2.4.3.5  Screens 
 
Screens, in the form of plants, trees, or even glass partitions, can act as barriers.151
                                                 
149 Jennie Stuart Medical Center, “Healthcare,” The Douglas Group, http://www.dg-
studios.com/Portfolio/Healthcare/p-healthcare-jennie.html. 
 
While they help to reduce movement towards a destination, they do not entirely block the 
view of the other space. This can help to keep the feel of an open area, while still providing 
visual privacy. At Katz Women’s Hospital in New Hyde Park, NY, designed by Skidmore, 
Owings & Merrill, the author identified both glass and plants used to screen from the 
150 Ibid. 
151 Gordon Cullen, The Concise Townscape (New York: Van Nostrand Reinhold Company, 1976), 171. 
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adjacent spaces (Figure 20 and Figure 21).152
 
 The frosted glass wall creates both visual and 
verbal privacy without blocking light, while the plants provide distance to create privacy. 
Figure 20.  Example of a Screen153
 
 
Figure 21.  Example of a Screen154
2.5  Healthcare Facilities 
 
The wayfinding of a healthcare facility will have most patients following a similar 
journey from their home to their appointment, one that is inherently complex due to the 
nature of healthcare facilities. The common path is leaving the home or the office, traveling 
to the facility, navigating from the parking lot to the building, approaching the check-in desk 
                                                 
152 Long Island Jewish Medical Center: Katz Women’s Hospital, “Projects,” Skidmore, Owings & Merrill, 
http://www.som.com/content.cfm/north_shore_long_island_jewish_medical_center_womenshospital. 
153 Ibid. 
154 Ibid. 
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and then proceeding to the final destination at the facility. It is the stage of entering the 
building and approaching the check-in desk that this research focuses. The unique qualities of 
healthcare facilities that can confound the wayfinding process include the inherent stress of 
the patient, the need for control and the various elements of environmental design. 
2.5.1  Stress and Control of Space 
According to designer Walter Kleeman, “when entering any interior space, its impact 
on the senses becomes instant communication without words.”155 The design, color, lighting 
and layout of the interior environment visually relays to people. The notion that the physical 
environment can affect perception is not new. Environmental psychologists Festinger, 
Schachter, and Back, as far back as 1950, investigated the affect design has on the 
development of social relationships.156 Today, psychologists continue to investigate the 
“reciprocal relationships between humans and the built and the natural environments.”157 The 
National Association of Children’s Hospitals and Related Institutions Facilities Design 
Conference recently presented data in collaboration with the Center for Health Design, which 
“concluded that the physical environment of health care settings affects the clinical, 
physiological, psychosocial and safety outcomes among patients and families.”158
Many situations in which people find themselves in healthcare facilities are marked 
by a state of at least small amounts of anxiety. Any stressor can cause a response in the body, 
 
                                                 
155 Walter Kleeman, The Challenge of Interior Design (Boston: CBI Publishing Company, 1981), 128. 
156 Leon Festinger, Stanley Schachter and Kurt Back, Social Pressures in Informal Groups: A Study of Human 
Factors in Housing (New York: Harper, 1950), 168. 
157 Paul Bell et al., Environmental Psychology (Fort Worth: Harcourt Brace College Publishers, 1996), V. 
158 Brian Howard, “Study Highlights Benefit of Health Buildings,” The Daily Green, 
http://www.thedailygreen.com/green-homes/eco-friendly/indoor-environment-health-460508. 
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which comes in a “package of responses – physical, emotional, and cognitive.”159 If levels of 
arousal are above normal levels, there exists a feeling of anxiety. When a person’s automatic 
nervous system is activated, horror is felt and there can be loss of ability to concentrate or 
discern location.160 “Irrefutably, measurable and highly predictable physiological changes 
take place in the body as a reaction to psychological and environmental stress.”161 
Environments need to have low stimulation and relaxing effects on people, created using 
elements that contribute to wellbeing and privacy.162
There is an essential need for patients to control their interactions inside the 
healthcare facility to protect the release of their personal information. While people may 
tolerate invasion into their personal space when they are feeling strong, they require much 
more space when feeling weak; additionally, the distance needed changes based upon the 
level of privacy required.
 It is the designer’s job to articulate to 
the patients with simplicity and clarity the intended destination, while at the same time, 
utilizing elements to facilitate protection of patient privacy. Clarity of orientation and privacy 
protection will contribute to stress reduction. 
163 Intimate space is defined as 0 to 18 inches, personal space is 18 
inches to 4 feet, social space is 4 feet to 12 feet, and public space is anything greater than 12 
feet.164 Additionally, when people feel sick or at risk they demand more interpersonal 
distance.165
                                                 
159 Ronald Comer, Abnormal Psychology (New York: Worth Publishers, 2007), 156. 
 The more space given between people, the more visual and auditory information 
160 Ibid. 
161 Jain Malkin, Hospital Interior Architecture: Creating Healing Environments for Special Patient Populations 
(New York: John Wiley & Sons, 1992), 13. 
162 Stuart Miller and Judith Schlitt, Interior Space: Design Concepts for Personal Needs (New York: Praeger 
Publishers, 1985), 114-7. 
163 David Kopec, Environmental Psychology for Design (New York: Fairchild Publications, 2006), 66. 
164 Ibid, 67. 
165 Ibid. 
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will be protected. Allowing patients to feel in control, that their privacy is being protected, is 
a key element for reducing stress. Privacy can be protected through consideration of visual 
and auditory information. 
2.5.1.1  Visual Control  
The best way to achieve visual control over protected health information in a 
healthcare lobby is to have those patients not yet being serviced by the hospital staff at the 
check-in desk form queues. Patients interacting with staff at the check-in desk should not be 
aware of the queues that may be to the side or behind them; the distance should be great 
enough that the queue cannot hear or see the transactions with the desk staff. Queuing lines 
need a minimum distance of 4 feet to insure privacy.166 Additionally, any paperwork or 
computer screens that the receptionist may be working on should not be visible to the patient, 
unless it directly pertains to the patient completing the paperwork. Territorial boundary 
techniques of using objects, such as furniture, plants, screens and partitions, as presented by 
Cullen are often effective at preventing a person from reaching or viewing others in the 
space.167
Gates, bollards, and stanchions are increasingly used to protect security in various 
locations.
 
168
                                                 
166 Janet R. Carpman and Myron O. Grant. Design That Cares: Planning Health Facilities for Patients and 
Visitors (USA: American Hospital Publishing, 1981), 109. 
 At airports, the utilized method for controlling movement and behavior are 
stanchions that can be rearranged according to space and people (Figure 22). However, 
healthcare facilities must more carefully address the needs of its constituent groups, 
167 Stuart Miller and Judith Schlitt, Interior Space: Design Concepts for Personal Needs (New York: Praeger 
Publishers, 1985), 27. 
168 Arvid E. Osterberg and Donna J. Kain, Access for Everyone: A Guide to Accessibility with References to 
ADAAG (Ames, Iowa: Iowa State University, 2002), 98. 
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including the visually and physically impaired. Obstacles cannot be used to control 
movement that does not consider those groups. The blind or visually impaired cannot see 
signs or obstacles; their methods of contact are either at the hand or cane along the floor.169
 
 
The same guidelines that exist for signage and compliance with ADAAG can be applied to 
stanchion use. 
Figure 22.  Example of a Stanchion170
2.5.1.2  Auditory Control  
 
External noise of a space should be reduced to allow staff the ability of speaking in a 
low tone; they should not need to shout to speak to the patients, either face to face or over the 
telephone. The utilization of electric fans, decorative fountains or music, however, can help 
to protect conversations from being overheard without interfering.171 Floors, walls and 
ceiling choices can help reduce sound through the use of absorbent materials.172
                                                 
169 Craig Berger, Wayfinding: Designing and Implementing Graphic Navigational Systems (Switzerland: 
RotoVision SA, 2005), 47. 
 Enclaves, 
170 Stanchion with 7.5” Black Ribbon, “Exhibition,” MardiGras Rentals, 
http://mardigras.ca/index.php?main_page=product_info&products_id=284. 
171 Ruth Cammock, Primary Health Care Buildings: Briefing and Design Guide for Architects and their Clients 
(London: The Architectural Press, 1981), 75. 
172 John F. Pile, Interior Design (New York: Harry N. Abrams, 1995), 421. 
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formed by drop ceilings or partitions, are additionally effective at limiting the noise from 
traveling. 
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CHAPTER 3.  METHODOLOGY 
Two healthcare facilities in Ames, Iowa were studied to complete this research. The 
first site analyzed was Thielen Student Health Center and, based off findings from the first 
site, an analysis of a second site, McFarland Clinic, was completed. A methodology was 
developed to analyze the navigation issues using wayfinding criteria and environmental 
elements that contribute to modifying patient behavior and create visual and auditory 
privacy. The primary issue examined was how to focus patient movement towards the 
clinical destination of the check-in desk while encouraging slowed or queued behavior prior 
to arrival to establish distance between patients to protect privacy. 
Behaviors were observed at the motility directive points, key decision points at which 
a patient would decide to proceed forward or stop based on the architectural, interior and 
signage elements. The signage implemented at those locations was motility directive signage, 
regulatory signage that directs the patient to stop or wait. Observations and analysis were 
centered on behaviors that did or would occur at these locations within both sites. 
At the first site, Thielen Student Health Center, consideration was first given to the 
physical characteristics of the site and a full analysis was conducted of architectural floor 
plans. Observations were made of patients in the space; circulation pathways and decision 
points were noted. Staff was interviewed for perceived design shortcomings and impressions 
on patient behavior in the lobbies. The goal of this process was to gain a complete 
understanding of the space and its shortcomings in protecting patient privacy. Following the 
site analysis, interior design and signage recommendations were implemented on site and 
patient behavior recorded. The motility directive point changes implemented that were 
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effective at stopping or queuing patient behavior were noted. Per recommendation of Chris 
Calori, patient behavior information was recorded through photographs, sketches on 
architectural diagrams and in notes.173
The same procedure of noting physical characteristics of the architectural floor plan, 
observing patient behavior and conducting staff interviews was done at the second site of 
McFarland Clinic. After site analysis, the design changes from Thielen Student Health Center 
that were effective were reinterpreted in recommendations for use at McFarland Clinic to 
show their versatility in creating patient privacy between different architectural 
configurations. Additionally, environmental design guidelines were proposed, intended to 
fulfill the requirements of the HIPAA Privacy Rule; this is to increases the effectiveness of 
the law and provide a baseline of physical safeguard implementation for architects, interior 
designers, environmental graphic designers or facility managers of healthcare facilities to 
increase patient privacy. 
 Following completion of patient observations and 
findings reviewed, further recommendations for improving patient privacy were made. 
3.1  Visual Inventory of Space 
The design of each healthcare facility demands a highly sophisticated application of 
interior elements and wayfinding choices that are specific to its architectural design. The 
distinct architectural layout of each facility makes it more difficult to determine 
recommendations that are applicable for multiple sites; however, the inherent qualities of the 
wayfinding, wayshowing and waystopping processes at healthcare facilities and the legal 
                                                 
173 Chris Calori, Signage and Wayfinding Design: A Complete Guide to Creating Environmental Graphic 
Design Systems (Hoboken: John Wiley & Sons, 2007), 19. 
 59 
 
requirement of implementing motility directive signage to comply with HIPAA contribute to 
the need for cohesive guidelines. The factors that were considered in the analysis of the 
Thielen Student Health Center and McFarland Clinic are architecture, signage and interior 
elements (Table 5). 
Table 5.  Visual Inventory of Space 
Type Factor 
Architecture Circulation Patterns 
Signage Directional 
 Orientation 
 Identification 
 Regulatory 
 Motility Directive 
Interior Elements Color 
 Pattern 
 Materials 
 Ceilings 
 Flooring 
 Lighting 
 Nature 
 Clutter 
3.2  Thielen Student Health Center 
Before discussing the breakdown of the criteria for privacy, it is crucial to introduce 
the healthcare facilities used within the study. 
Serving the students of Iowa State University in Ames, Iowa, Thielen Student Health 
Center is a campus healthcare facility. The facility is in its thirteenth year in their current 
building and in its 125th year of existence.174
                                                 
174 Iowa State University, “Welcome to the Thielen Student Health Center,” Thielen Student Health Center, 
http://www.health.iastate.edu. 
 Their primary goal is to link the students with a 
doctor and establish a relationship throughout their college career to provide safe and quality 
health care; to accomplish their goal, they utilize a team of doctors, nurse practitioners, 
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nurses, pharmacists and healthcare professionals. In an interest to comply with privacy 
regulations, according to their website: “all services of the Thielen Student Health Center are 
strictly confidential, in compliance with the Health Insurance Portability and Accountability 
Act (HIPAA) and other state and federal laws.”175
3.2.1  Analysis of Existing Elements 
 
3.2.1.1  Architecture 
The health center is a stone building with its primary entrance on the southern façade 
(Figure 23). The lobby is the health center’s primary decision node. The entrance is set at an 
angle and as patients enter, they face elevators, not the check-in desk. The lobby is divided 
by a series of wooden columns and has an open balcony from the second floor (Figure 24). 
 
Figure 23.  Thielen Exterior176
                                                 
175 Ibid. 
 
176 Thielen Student Health Center, “Projects: Collegiate,” Harold Pike Construction Company, 
http://www.haroldpikeconstruction.com/index.php?page=isu-student-health-center. 
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Figure 24.  Thielen Lobby Entrance177
At the time of the study, discussion with the health center staff revealed spatial 
problems and common patient circulation paths. Staff claimed that 90 to 95% of people that 
used the facilities had to stop at the check-in desk; these people usually directly approached 
the desk rather than stopping at the motility directive signs. These signs were in fulfillment of 
the physical safeguards required by the HIPAA Privacy Rule and were intended to stop 
patients from approaching the desk so that staff helping patients or in phone conversation did 
not accidently disclose protected information. The desk may have effectively acted as a 
landmark in the lobby, but the motility directive points were not yet effective at affecting 
patient behavior. After check-in, patients proceeded to the waiting room, lab or upstairs to 
the wellness center (Figure 25). A small percentage of patients went only to the pharmacy, 
not needing to check-in, but the pharmacy additionally had motility directive signs that were 
not effective at stopping patients. 
 
                                                 
177 Ibid. 
 62 
 
 
Figure 25.  Thielen Floor Plan 
3.2.1.2  Interior 
 Thielen’s lobby included a large panel of windows on the south side that let in a 
significant amount of natural light. This created less of a need for artificial lighting in the 
lobby, which only utilized a few recessed ceiling lights and wall-mounted lighting behind the 
identification signage. Unfortunately, this lighting was not effective at illuminating the 
motility directive signage to help articulation (Figure 26). The lighting was not sufficient to 
highlight the current means being used to protect patient privacy. 
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Figure 26.  Thielen Lobby Artificial Lighting 
Prior to the columns, the lobby is a two-story space; the ceiling drops along the line 
of columns, above the desk, to only the first floor in height. This creates an enclave that acts 
as an auditory barrier for conversation made at the desk, while forming a visual line that 
creates districts. The desk is additionally open to a staff area behind, enhancing the feeling of 
the enclave. Furniture use reinforced the district in front of the pharmacy. Following the line 
of columns, two benches for waiting were nestled between columns that created a natural 
barrier to prevent patients from directly approaching the pharmacy desk, which contributed 
to the ideation of deceleration and helped direct the patients on a specific track (Figure 27). 
Unfortunately, in addition to these benches, a bulletin board was also in alignment with the 
columns and blocked the patient’s view of the identification signage for the pharmacy. 
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Figure 27.  Thielen Original Elements 
When patients first entered the lobby, two circular tables were in the line of sight 
(Figure 27). As they were low to the ground and contained no information, they did not act as 
significant landmarks and encouraged patients to turn towards the check-in desk. 
Unfortunately, at this point they encountered an onslaught of desks. The first was located 
below the waiting room signage. It contained a computer and several filing baskets, giving 
the illusion that it may be manned for use; however, the staff did not use the desk. The next 
table was directly in front of the check-in desk, covered in brochures; it was not in alignment 
with the architectural element of the columns or the front desk. The clutter located on the 
table successfully distracted patients from the previously discussed motility directive 
signage, while the chair behind it gave mixed signals as to which desk was the actual check-
in desk. Lack of clarity of destination weakens the ability to modify patient behavior. 
 65 
 
While the inclusion of plants as a natural element has been demonstrated to protect 
visual privacy as screens, the only location plants utilized were along the top of the check-in 
desk and they prevented staff from using half of the desk. The plants could be utilized in 
more effective methods to contribute to privacy. 
The lack of diversity in color or patterning was an additional hindrance to the space; 
the space had white ceilings, cream walls and white terrazzo flooring. There did not exist any 
division of space to contribute to an idea of districts, there was no articulation of direction to 
follow, the solid white facility seemed neutral and only contributed to patient perception of 
increased wait time. 
3.2.1.3  Signage 
 The health center did not utilize many forms of signage; there were no directional or 
orientation signs in the lobby. Permanent identification signs were painted on the walls to 
identify the three locations inside the lobby: Waiting Room, Patient Check-in and Pharmacy. 
These were appropriately done above eye level so people waiting in a queue would not block 
the signage. In terms of regulatory signage, the health center utilized imagery of a stop sign 
as the motility directive signage to encourage patients to not proceed directly to the check-in 
desk or pharmacy desk (Figure 28). As discussed, the motility directive sign was not 
effective at modifying or stopping patient behavior, potentially because the stop sign is out of 
context and too forceful a sign for an interior environment. 
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Figure 28.  Thielen Motility Directive Signage 
3.2.2  Analysis of Changes Made 
3.2.2.1  Architecture 
While the architectural elements could not be modified, the goal was to utilize the 
natural line that exists along the dropped ceiling and columns to create a feeling of districts. 
By creating separation, the foreground space acted as the motility directive point for the 
queue and the enclave as a private area for those in process of checking-in. The separation of 
space both contributes to the patient’s perception of privacy and increases auditory control.  
As the site has three primary destinations within the lobby, the check-in desk, the 
pharmacy and the stairs, utilizing track following can create a definitive path for each 
destination (Figure 29). The establishment of specific paths for those headed to different 
destinations will help clarify navigation and reduce incidental disclosure of patient 
information. 
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Figure 29.  Primary Paths 
3.2.2.2  Interior 
The lighting, ceiling, flooring and wall color were not altered for this study; however, 
the interior arrangement was modified, largely to implement the ideation of narrows as an 
impediment to movement for privacy protection. The original configuration of the benches 
were effective at restricting access to the pharmacy and were in alignment with the 
architecture and therefore were not moved; however, the bulletin board was removed from 
the space to allow visual access of the pharmacy identification signage past the benches. The 
two circular tables to the far left of the lobby were additionally retained, as they were not a 
significant landmark and served the purpose of giving patients a location to complete 
paperwork. 
The desk in front of the waiting room, including the computer, was removed from the 
space. The cluttered table that had been located in front of the check-in desk was cleared of 
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all promotional materials and two additional matching tables were acquired. The three tables 
were aligned to the columns, just as the benches were, with two to the left and one to the 
right to create a narrower pathway to the check-in desk and a more distinct motility directive 
point (Figure 30).  
 
Figure 30.  Thielen Modified Elements 
Just as a landscaper uses hedge lines to establish property boundaries and privacy, 
tables can stop the flow of traffic and protect patient information. The positions of the tables 
set up three pathways that correlated to the three primary destinations. The plants, previously 
clutter on the check-in desk, were moved to the end of the line of tables. As there now 
existed only two breaks in the row of columns near the check-in desk, the inclusion of the 
plants acted as a screen for the edge of the desk from the entrance (Figure 30). This 
designated the second opening in the columns for the pharmacy. These modifications, 
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combined with motility directive signage, began to aim patients towards the motility 
directive points and check-in desk while impeding patient movement. 
Floor runners were utilized inside the lobby, enhanced the narrows and encouraged 
stopping behavior. The inclusion of carpeting added a feeling of warmth to the space and the 
dark gray color contrasted with the solid white of the flooring. The creation of an intentional 
break in the runner at the location of the tables and motility directive signs was done to 
visually lead the patients to the desk while reinforcing the signs and the message of stopping 
(Figure 31). The tables and plants created narrows, while the carpet reinforced the signs 
location to establish a relationship of elements that facilitated deceleration of movement. 
 
Figure 31.  Thielen Check-In Desk 
3.2.2.3  Signage 
There was not a need to implement any additional signage or modify the 
identification signage; however, there was a need to modify the motility directive signage. 
The existing motility directive sign was an exterior stop sign and problems existed with its 
effectiveness at communicating a reason for patients to stop. The redesigned sign 
communicated meaning through justification for stopping, was concise and commanded 
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authority through its mix of traditional orthography and all capital words (Figure 32). It read: 
Please WAIT HERE for the next available representative. The typography utilized red for 
visual punctuation and connotation to authority. These signs were placed at eye level at both 
the motility directive points prior to the check-in and pharmacy desks.  
 
Figure 32.  Modified Motility Directive Signage 
3.2.3  Field Observation 
Observations were made of patient behavior at the student health center once changes 
were implemented. The observations were made for fifty-minute intervals, three times during 
each interval, from 7:40 a.m. to 8:30 a.m., 11:10 a.m. to Noon, and 2:15 p.m. to 3:05 p.m., 
totaling nine observations, from May 29th to June 9th of 2008 (Table 6). 
Table 6.  Observation Times at Thielen Student Health Center 
Time Date Persons Observed 
7:40 a.m. to 8:30 a.m. June 2nd 11 
 June 3rd  21 
 June 5th  18 
11:10 a.m. to Noon June 2nd  24 
 June 4th  12 
 June 9th 17 
2:15 p.m. to 3:05 p.m. May 29th  20 
 June 2nd  21 
 June 3rd 28 
 71 
 
 
During the intervals, observations were made of 49, 54 and 68 people respectively. 
The author noted demographic data such as gender, approximate age, and group size, as well 
as behavioral information, such as path taken, hesitation upon entry, and stoppage at the 
motility directive signs. There was no interaction with the patients, so behavior would not be 
affected by knowledge of the study. As such, the author only generalized age information and 
did not ask subjects questions regarding their familiarity with the facility. 
Floor plans of the lobby were utilized while making observations. The author noted 
the paths the patients took and additionally drew the paths on the floor plan (Appendix A). 
This helped to establish patterns of behavior and allowed comparisons to be made between 
commonalities and discrepancies at the various times of day, including the potential effect of 
natural lighting. 
3.2.4  Findings 
Observations were made of 171 subjects total; of these, 79 (46%) were male and 92 
(54%) were female. They ranged from 20 to 70 years of age, with a mean age of 26 years. 
This is representative of the general student population of Iowa State University, which, 
during the time of the study from 2008-2009, had a mean student age of 23 years, with 44% 
female and 56% male.178
                                                 
178 Office of Institutional Resources Staff, “Iowa State University Fact Book 2008-2009,” Iowa State 
University, http://www.ir.iastate.edu/FB09/PDF/FB0809All.pdf. 
 The increase in mean age would account for the inclusion of the 
patients who were university faculty and staff, not included in the mean age for the general 
student population of the university. 
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Individual arrivals accounted for a majority of the subjects, totaling 75% (128 
subjects) of arrivals, while the remainder were in groups of two or three. Author observations 
of paths taken confirmed staff observations of the most common paths taken; the primary 
locations were to check-in (62% of subjects), pharmacy (19% of subjects) and upstairs to the 
wellness center (5% of subjects) (Figure 33). Those subjects who went to the check-in desk 
continued to additional destinations, including the waiting room and lab. 
 
Figure 33.  Primary Paths 
Observations noted that 43 subjects (25%) were immediately called to the check-in 
desk upon arrival by a staff member and had no need to utilize wayfinding; their path 
involved no utilization of cues and they have been excluded from further analysis. The 
remaining 129 patients, whom were not immediately called to the desk, had to utilize their 
wayfinding skills to locate their destination and route in the health center. These 129 subjects 
were comprised of 74 (57%) females and 55 (43%) males with a mean age of approximately 
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27 years; this varies minimally from the demographic makeup of the entire subject 
population. 
The 129 subjects can be further analyzed as: a) those who stopped at the check-in or 
pharmacy motility directive sign, b) those who did not stop at either and c) those for whom 
the sign was not applicable, that is, [patients] who used paths such as to the stairs, lab, or 
restroom, showing familiarity with the site and desired destination (Table 7). 
Table 7.  Patient Behavior at HIPAA Motility Directive Signage 
Behavior # of Subjects 
Stopped at Check-in Sign 52 
Stopped at Pharmacy Sign 12 
Did not Stop at Sign 19 
Sign Not Applicable 46 
 
Of note is the comparison of the demographics and paths between the 64 subjects 
who did stop at a posted motility directive sign and the 19 subjects who did not stop at a 
posted motility directive sign. The 64 subjects who stopped can be broken down as 50% male 
and 50% female, with a mean approximate age of 24 years. Their target destinations were the 
check-in desk, at a rate of 80%, and the pharmacy, at a rate of 20%. While 83% of these 
subjects came alone, 12% came with another person and 5% came with two other people. 
This group activity is in contrast to those who not stop, as the following data will reveal that 
all subjects who did not stop came alone. 
The 19 subjects who did not stop can be broken down as 58% male, an increase in 
comparison to the entire subject population, and 42% female, with a mean approximate age 
of 24 years. Their target destinations were the check-in desk, at a rate of 63%, and the 
pharmacy, at a rate of 21%. They all came in individually. Observations reveal that these 
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subjects, if they took the correct path, simply ignored the signage and environmental cues or 
used the path intended for the pharmacy, allowing them to circulate in a manner that 
bypassed a motility directive sign (Figure 34).  
 
Figure 34.  Paths Taken 
As these subjects were evenly distributed between the times of day, 6 subjects in the 
morning and 7 subjects in the afternoon, deductions can be made that sunlight and glare did 
not have an effect on the perception of the environment. However, group size was a 
contributing factor in patient’s stopping behavior and the motility directive signage and 
interior elements were effective at stopping 88.9% of all patients observed. 
3.2.5  Recommendations 
While the changes made at Thielen Student Health Center were effective at 
modifying patient behavior, additional recommendations are being proposed. Some were not 
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feasible during the first changes, due to the inability to modify color and lighting for the 
original study, and other recommendations are an attempt to reach those patients who did not 
stop at the motility directive signage. 
3.2.5.1  Architecture 
Some patients needing to check-in use the circulation path between the plants and 
column that was intended as the path to the pharmacy. As there were no motility directive 
signs at this location, modifications need to be made to articulate more clearly the use of the 
path for the pharmacy only. 
3.2.5.2  Interior 
Placing floor length banners on the front of the tables could enhance patient 
perception of the tables as a barrier. Changes could also be made to the lighting of the facility 
to better pinpoint the identification signage. 
3.2.5.3  Signage 
Suggestions include increasing the level of the motility directive signs, based upon 
the knowledge that a larger percentage of those who did not stop were male, and a 
generalization that males are taller in stature. Increasing the height of the signs may help to 
articulate to patients that the middle path, not the right path, should be used for check-in. 
Additional manipulations of the graphic components on the motility directive signage, 
including the use of traditional orthography or increased contrast between the typography and 
background to improve visual presence. 
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3.2.6 Summary 
The goals of the first site analysis, the facility’s original existing elements, elements 
that were modified, results of patient behavior and lessons applicable to the second site are 
summarized for comparison (Table 8). 
Table 8.  Summary of Thielen Student Health Center Site Analysis 
Goals Existing Elements Modifications Results Applied to 2nd Site 
Auditory 
& visual 
privacy 
Establish 
motility 
directive 
points 
Queuing 
Check-in desk 
Columns 
Open balcony 
Tables 
Clutter 
Plants 
Bulletin board 
Benches 
Identification signs 
Motility directive signs 
Remove tables, bulletin 
board, and clutter to 
pinpoint check-in desk 
enclave 
Add floor runners, 
tables, and plants to 
screen desk, articulate 
tracks, and create 
narrows 
Change motility 
directive signs for 
authority 
Only 19 subjects 
did not stop at 
motility directive 
points (11.1% of 
total observed) 
Narrows effective 
at stopping 
groups (100% of 
groups observed 
stopped) 
Pinpointing of 
check-in desk 
through tracks 
Use of floor runners, 
plants, and objects to 
create screens and 
narrows 
Consider enclave of 
check-in desk 
Motility directive 
signs 
3.3  McFarland Clinic 
Serving Ames, Iowa and the surrounding eleven communities, McFarland Clinic is 
one of Iowa’s first multi-specialty and physician-owned healthcare facilities.179 Five 
physicians founded the clinic 64 years ago. There are an additional twelve satellite clinics in 
nearby communities. McFarland Clinic’s primary goal is: "to be the trusted choice for 
coordinated healthcare delivered by caring professionals dedicated to individual 
wellbeing.”180
                                                 
179 McFarland Clinic, “About Us,” McFarland Clinic, http://www.mcfarlandclinic.com/aboutus/default.htm. 
 According to facilities manager Ron Frantzen, around 60% of McFarland’s 
patients are elderly people accompanied by a family member, while other patient groups 
180 Ibid. 
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include parents with children and young people, mainly Iowa State University students, 
between 18-24 years old.  
McFarland Clinic has two lobbies, a primary lobby through the north entrance and a 
secondary lobby through the east entrance (Figure 35). The existing architecture, signage and 
interiors in both lobbies were analyzed and recommendations made of environmental 
changes to modify patient behavior to protect privacy. 
 
Figure 35.  McFarland Floor Plan 
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3.3.1  Analysis of Existing Elements North Lobby 
3.3.1.1  Architecture 
McFarland Clinic is a concrete and glass building, with its primary entrance on the 
north façade (Figure 36). The north lobby is the clinic’s primary decision point or node. The 
secondary lobby, on the east side, will be discussed following the analysis of the north lobby. 
The main entrance has two sets of doors with an information desk between them. Although 
there is the potential to ask directions, the desk’s primary function is to sign-in clinic visitors 
who are not patients. The main lobby is open, with concrete columns separating the entry 
space from the check-in desk to the left (Figure 37). 
 
Figure 36.  McFarland North Exterior  
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Figure 37.  McFarland North Lobby  
From discussion with clinic staff, problems in the space and common circulation 
paths were determined. Staff observation claimed that 90% of people using the clinic during 
the year stop at the check-in desk; these people moved to a point directly in from of the desk, 
even if a staff member was on the phone or otherwise unavailable, as the facility does not 
utilize motility directive signs. The clinic has not implemented signage because the check-in 
desk is partitioned so that each staff member has, what could be described as, their own 
cubicle. These partitions can be seen in the clinic floor plan, which also illustrates the paths 
patients use to approach the desk (Figure 38). The paths lead from the parking lot, the stairs 
and the elevator. The clinic building is connected to Mary Greeley Hospital and patients 
often mistake the hospital for the clinic and must maneuver through the basement tunnel and 
up the stairs or elevator to the clinic lobby (Figure 39). The remaining 10% of patients 
proceed directly to the laboratory for testing, but have prior familiarity with the site and 
utilize their cognitive map of the environment. 
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Figure 38.  McFarland North Lobby Primary Paths 
  
Figure 39.  McFarland North Lobby, Alternative View 
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3.3.1.2  Interior 
The north lobby’s natural lighting is limited to the two glass doors and two side 
panels at the entrance on the north façade (Figure 40). This is less effective at lighting the 
space and more effective at creating glare on signage in the lobby. To further illuminate the 
north lobby, the clinic utilizes recessed can lighting in the open portion of the lobby and both 
pendant and recessed baffle fluorescent lights above the check-in desk. This does 
successfully accomplish the task of pinpointing the check-in desk as a focal point (Figure 
41). 
 
Figure 40.  McFarland North Lobby Natural Lighting 
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Figure 41.  McFarland North Lobby Artificial Lighting 
The drop ceiling along the line of concrete columns creates an enclave to reinforce 
the articulation of the desk as a focal point and lay the groundwork for the creation of private 
versus public districts; however, it is not deep enough to create an auditory barrier. 
Regarding furniture, the lobby contains chairs located against the outer walls that become 
part of the edge of the room (Figure 42). When patients first enter the lobby, the motility 
directive signage and a hand sanitizer dispenser are the only elements in the line of sight. 
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Figure 42.  McFarland North Lobby Original Elements 
While the inclusion of plants as a natural element has been demonstrated to be 
contribute to the effect of screening visual information, the plants location in the middle of 
the line of chairs on the outer wall does not contribute to their potential for creating privacy 
(Figure 42). The limited number of plants also does not stand out as a significant design 
element. They could be utilized more effectively to contribute to privacy. 
The clinic does utilize a great deal of patterning on the flooring; the carpet’s graphic 
miniprint in a cooler palette, primarily blue and green, both contrasts with the white walls 
and ceiling and follows preference studies for patterns and colors inside the healthcare 
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environment. It does not yet divide the space or lead the eye visually to the desk, but is lively 
enough to remove the traditionally sterile feeling of a clinic environment. 
The check-in desk has one main element that competes with its visual impact; the 
clutter of facial tissues, hand sanitizer, informational flu desktop stands and “Next Window 
Please” signs. While necessary to include, as they both help patients with their illness and 
provide clarification of available staff, the reduction in size and consistent placement of these 
elements would help reduce their visual impact. The fewer items that a patient must read, the 
more effective signage acts in the environment. 
3.3.1.3  Signage 
The clinic does not utilize directional or orientation signs in the lobbies. Permanent 
identification signs are mounted on the wall behind the check-in desk, which read Business 
Services; however, correct terminology to imply stopping would be Patient Check-in (Figure 
43). This is appropriately above eye level, but the harsh lighting decreases the legibility of 
the sign and the partitions block the signage at various positions within the lobby. The check-
in desk does utilize smaller identification signs that have appropriate terminology; this 
signage is located on the front of the desk partitions (Figure 44). 
 
Figure 43.  McFarland Identification Signage 
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Figure 44.  McFarland Identification Signage: Check In  
In addition to the identification signage, the clinic uses motility directive signage 
inside the lobby (Figure 45). However, its location in the middle of the lobby is poor and the 
sign states: “WELCOME. Please Check in at Business Services Before your Appointment. 
Thank You.” It is not descriptive in facilitating stopping or queuing behavior, but a benefit is 
that it utilizes the clinic’s graphic identity with the colors of green and white (Figure 46). The 
color provides the sign with a high contrast value of 87%, well in range for compliance with 
ADA regulations (Figure 47). Unfortunately, the sign’s glossy material picks up significant 
glare from the exterior lighting and can be difficult to read; this does not contribute to clarity 
of destination. Its location past the first cubicle of the check-in desk is ineffective for 
establishing change in behavior; for full effect, a sign should be located prior to or at the start 
of the location for which the behavior is targeted, referred to as a mobility directive point. 
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Figure 45.  McFarland Motility Directive Signage 
 
Figure 46.  McFarland Graphic Identity181
                                                 
181 McFarland Clinic, “About Us,” McFarland Clinic, http://www.mcfarlandclinic.com/aboutus/default.htm. 
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Figure 47.  Light Reflectance Value Contrast of the Graphic Identity182
3.3.2  Analysis of Existing Elements East Lobby 
 
3.3.2.1  Architecture 
The east façade of the clinic has a less prominent entrance, with the intention that it 
acts as the secondary entrance to the building (Figure 48). The east lobby is significantly 
smaller than the north lobby, but has two sets of automatic glass doors with windows above. 
The east lobby is a two-story space, including the height of both the second floor and first 
floor within the ceiling height and natural lighting (Figure 49). 
                                                 
182 Light Reflectance Value Contrast Calculator, “LRV Calculator,” ASI Signage Innovations, 
http://www.asisignage.com/Resources/LRVCalculator/tabid/198/Default.aspx. 
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Figure 48.  McFarland East Exterior 
 
Figure 49.  McFarland East Lobby 
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People utilizing this lobby approach from the parking lot and the stairs around the 
corner (Figure 50). To reiterate, the clinic is connected to the Mary Greeley Hospital and 
patients often mistake the hospital for the clinic and must maneuver through the basement 
tunnel and up the stairs to the lobby. This will affect the number of motility directive points 
to be managed within the lobby. 
 
Figure 50.  McFarland East Lobby Primary Paths 
3.3.2.2  Interior 
 The lobby has predominantly natural lighting due to its two-story windows on both 
the east and north side (Figure 51). To further illuminate the space, artificial lighting is 
implemented in the form of a few recessed lights, along with pendant lights for illumination 
of the check-in desk. The lights hang from a metal band that creates the illusion of an enclave 
and places focus on the desk. As the bar does not create a true enclave, it does not provide 
any auditory privacy. 
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Figure 51.  McFarland East Lobby Natural Lighting 
 The east lobby also contains a few chairs and in congruence with the north lobby, 
they are aligned with the wall (Figure 52). This lobby utilizes only one plant on the check in 
desk, too small to be of any significance. In contrast to the north lobby, the carpeting inside 
the east lobby is not patterned and is dark gray in color (Figure 53). 
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Figure 52.  McFarland East Lobby Original Elements 
 
Figure 53.  McFarland East Lobby Carpeting 
3.3.2.3  Signage 
The east lobby utilizes the same signage as the north lobby, with a wall-mounted 
identification sign, stating Business Services, and smaller identification signs indicating 
check-in at the cubicles (Figure 43 and Figure 44). The motility directive signage is 
additionally the same and not located at the correct location to create a motility directive 
point (Figure 45). Signs should be located at the motility directive point, or location for 
which a behavior is targeted, to be effective. 
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3.3.3  Recommendations North Lobby 
3.3.3.1  Architecture 
While the architectural elements cannot be modified, the goal is to utilize the natural 
line that exists along the dropped ceiling and columns, similar to the first site of Thielen 
Student Health, and increase the feeling of privacy through the use of an enclave to establish 
private versus public districts. As the lobby has patients approaching from both the north 
entrance and the south stairs and elevator, the creation of two paths or motility directive 
points to the check-in desk will be necessary. The establishment of different circulation 
patterns for those approaching from different locations will help with clarity of navigation. 
3.3.3.2  Interior 
The use of daylight as lighting in McFarland Clinic is non-uniform. The north lobby 
has very limited outdoor exposure, consisting only of the sliding glass entrance doors, while 
the east lobby has a two-story glass exposure to the east and north, effectively illuminating 
the space. These elements are unchangeable, but must be taken into consideration for the 
recommendations of the interior space. The north lobby uses strong upward lighting on the 
concrete columns that create unnecessary focal points on the unimportant exterior walls 
(Figure 54). Their use is appropriate on the columns that exist in front of the check-in desk, 
to enhance its quality as the primary destination, but should be removed from the exterior 
walls. 
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Figure 54.  McFarland North Lobby Lighting  
Using alignment with the columns and the natural enclave formed by the drop ceiling, 
there is an ability to impede patient movement towards the check-in desk. The addition of 
plants can screen space (Figure 55). The plants both increase the visual weight of the 
columns and narrow the space between the columns. 
 94 
 
 
Figure 55.  McFarland North Lobby Recommended Elements 
The carpeting already utilizes an appropriate color palette and pattern, in accordance 
with psychological studies, but the inclusion of floor runners in a solid color would provide 
contrast against the carpet and create paths that utilize aiming towards the check-in desk 
(Figure 55). The strong downward lighting and small drop ceiling are sufficient to contribute 
to the notion of private versus public districts around the desk and the floor runners would 
end prior to the start of the private district. 
If the clinic did not find the lighting and runners sufficient to contribute to the 
ideation of private and public districts, additional security measures could be taken with the 
use of stanchions. These can be aligned between the columns to block off the space between 
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the columns to which the carpeting does not lead (Figure 57). Stanchions, due to their 
compact nature, would fit more appropriately in the narrow space than an arrangement of 
tables, and stop behavior. 
 
Figure 56.  McFarland North Lobby Recommended Elements: Stanchions 
The original alignment of chairs along the exterior walls faced the check-in desk; 
however, patients should not feel as if they are being watched. By moving the chairs closer to 
the entrance, they are around the corner and out of sight. They can also be screened through 
the use of plants. The chairs on the west wall have been rearranged to face each other and 
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turn attention away from the patients at the check-in desk, which increases visual privacy 
(Figure 56). 
3.3.3.3  Signage 
Both the north and east lobby utilize motility directive signage, as discussed in the 
analysis. Placement of these signs needs to occur slightly below standard eye level, within 
ADA compliance of 54”, and occur prior to the location of the desk, at the motility directive 
point, or location that the queue should form. The glossy material of the sign is not effective 
at reducing glare from exterior lighting and once materials have been changed, the signs 
could additionally be illuminated by an overhead spotlight to ensure all patients, including 
those with low-vision, are able to properly read the sign. The addition of a directional arrow 
on the sign in the north lobby would contribute to clarity of destination, as the check-in desk 
is out of the line of sight from the entrance. Due to the multiple access paths for the north 
lobby, signage for both the north entrance and south stairwell need to be implemented. 
The identification signage needs to be changed to utilize consistent language. 
Business Services does not connote a destination that patients utilize for check-in. Patient 
Check-in or Patient Registration is more effective terminology. The wall-mounted 
identification signage also needs increased visual contrast, accomplished through the use of 
darker letterforms on the white walls. 
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3.3.4  Recommendations East Lobby 
3.3.4.1  Architecture 
The two paths of patient approach, from both the east entrance and the stairs around 
the corner, must be taken into consideration. The establishment of two tracks to the check-in 
desk will be necessary. This will help clarity of navigation. 
3.3.4.2  Interior 
Due to the two-story windows in the East Lobby, manipulation of lighting is difficult 
to utilize to highlight the check-in desk. The large glass façade to the east also poses a 
difficulty during the morning sun; by painting the west wall a darker color, the wall would 
have less reflectance. The existing pendant lights and metal bar are effective at creating an 
illusion of an enclave; however, without the lowered ceiling, no auditory barrier is created. 
The use of sound, through fans or music, would help reduce sound being carried in the lobby 
and also to the open second floor above. 
To reinforce the feeling of private and public spaces, through the creation of districts, 
a floor runner in front of the length of the check-in desk should be utilized (Figure 57). The 
carpeting of this space is a solid dark color, so the runner would need to be in a lighter color 
or have a pattern to create enough contrast to articulate a behavior change. 
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Figure 57.  McFarland East Lobby Recommended Elements 
If the clinic does not find the floor runner sufficient to contribute to the ideation of 
private and public districts, additional security measures could be taken with the use of 
stanchions. These can be aligned in front of the carpeting to block off the check-in desk, 
except for an entry from each end (Figure 58). This would help with creating two tracks for 
the two separate approaches and stop patient behavior. Stanchions, due to their compact 
nature, fit more appropriately in the narrow space than an arrangement of tables. 
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Figure 58.  McFarland East Lobby Recommended Elements: Stanchions 
The alignment of chairs is difficult to manipulate within such a small space; however, 
the chairs that were located to the right of the entrance can be relocated to the north wall and 
a plant placed between the chairs and the check-in desk. This both removes the patients in 
queue further from the chairs and provides some visual barrier. The clinic staff does not wish 
for the chairs on the south wall to be removed and there is not space for their relocation, so 
the addition of plants would contribute to the feeling of privacy and wellbeing. 
3.3.4.3  Signage 
The design and materials of the motility directive signage and renaming of the 
identification signage were covered in the north lobby recommendations. The motility 
directive signage of the east lobby must be relocated to occur prior to the location of the 
Business Services desk and, due to the multiple patient approaches, there will need to be two 
signs utilized (Figure 58). The addition of a directional arrow to the signage on the west side 
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of the lobby is necessary to direct patients from around the corner, at the stairs, into the 
lobby. 
3.3.5 Summary 
The goals of the site analysis, the facilities original elements and the proposed 
changes to the second site are summarized for comparison (Table 9). 
Table 9.  Summary of McFarland Clinic Site Analysis 
Goals Existing Elements 
North Lobby 
Existing Elements 
East Lobby 
Recommendations 
North Lobby 
Recommendations 
East Lobby 
Auditory & 
visual privacy 
Establish 
motility 
directive points 
Queuing 
Check –in desk 
Drop ceiling 
Columns 
Identification signs 
Motility directive 
signs 
Waiting chairs 
Check –in desk 
Two-story space 
Pendant lights 
Identification signs 
Motility directive 
signs 
Waiting chairs 
Consider enclave of 
check-in desk 
Pinpointing of 
check-in desk 
through tracks 
Use of floor runners, 
plants, and objects 
to create screens and 
narrows 
Motility directive 
sign placement 
Common 
terminology 
Relocate waiting 
chairs for visual 
privacy 
Consider stanchion 
use 
Consider openness 
of check-in desk, 
consider music use 
Pinpointing of 
check-in desk 
through tracks 
Use of floor runners, 
plants, and objects 
to create screens and 
narrows 
Motility directive 
sign placement 
Common 
terminology 
Relocate waiting 
chairs for visual 
privacy 
Consider stanchion 
use 
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CHAPTER 4.  CONCLUSIONS 
A problem existed with the Health Insurance Portability and Accountability Act 
(HIPAA) Privacy Law; the law states that healthcare facilities must implement privacy 
safeguards at each point of information access, but does not outline what constitutes a 
physical safeguard, despite having penalties, including jail time, for noncompliance. The 
primary issue of this research is how to focus patient movement towards the clinical 
destination of the check-in desk while encouraging slowed or queued behavior prior to 
arrival to establish distance between patients to protect privacy. It considered the following 
research questions: does the establishment of distance between the check-in desk and other 
patients reduce the risk of visual and auditory disclosure of information? Is queuing an 
effective means of establishing distance? Can patient behavior be modified to stop and form 
queues through the manipulation of interior elements? What interior elements can be 
utilized? Can these interior and signage elements satisfy the requirements of physical 
safeguards?  
The information in this thesis can be divided into three areas. First, the literature 
review established a basis of environmental design and how to increase patient privacy inside 
healthcare facilities through the principles of wayfinding, wayshowing and waystopping. 
Next, the author presented site analyses at two healthcare facilities located in Ames, Iowa: 
Thielen Student Health Center and McFarland Clinic. A methodology was developed to 
analyze the navigation issues of both sites using wayfinding criteria and architectural, interior 
and signage elements that contribute to modifying patient behavior and creating patient 
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privacy at motility directive points. Finally, new guidelines are presented that can be applied 
to all healthcare facilities to ensure compliance with privacy regulations. 
4.1  HIPAA Privacy Rule and Methodological Process Comparison 
The HIPAA Privacy Rule for implementing physical safeguards inside healthcare 
facilities is a threefold process: a) identify all methods of physical access to workstations, b) 
analyze the risk associated with each type of access, and c) identify and implement physical 
safeguards for workstations. These have been illustrated to have close alignment with 
environmental design principles. The process of identifying methods of access can be 
translated to analysis of the architectural components and the circulation patterns of patients. 
Analysis of risk at each point of access or motility directive point can determine the proper 
signage for the space and once implemented, will regulate patient behavior for auditory and 
visual privacy, through the use of signage and interior safeguards. Translating the law into 
design principles gives architects, environmental graphic designers, interior designers and 
facility managers a common and less vague language to follow. 
Table 10.  Comparison of Threefold Processes 
HIPAA Privacy Rule Methodological Process 
a) Identify all methods of 
physical access to 
workstations, 
b) Analyze the risk associated 
with each type of access, 
and, 
c) Identify and implement 
physical safeguards for 
workstations. 
a) Identify architectural 
components and circulation 
patterns, 
b) Analyze motility directive 
points and determine proper 
signage, and 
c) Identify and implement 
signage and interior elements 
for physical safeguards 
(regulate behavior to create 
auditory and visual privacy). 
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The lessons from early wayfinding research identified in the literature review, how 
humans interact with their surrounding environment of the city and its landscape, can be 
applied to the components of architecture, signage and interior elements to modify patient 
behavior to protect privacy and to project an atmosphere of wellbeing. Kevin Lynch’s 
landmarks, districts, nodes, edges and paths define the areas of architectural space and set up 
principles of wayfinding, while Per Mollerup’s notions of social navigation, track following 
and aiming clue the designer into patient behavior through the establishment of wayshowing 
by the designer. Finally, Gordon Cullen’s properties of pinpointing, screens, enclaves, 
articulation and narrows are crucial to controlling patient behavior to protect privacy. Their 
goal is waystopping. At the studied sites, Thielen Student Health and McFarland Clinic, these 
prescriptive elements were considered effective and adequate measures to meet compliance 
with the HIPAA Privacy Rule. 
4.2  Establishment of HIPAA Guidelines  
Define the interior space of the healthcare facility according to the wayfinding 
principles of landmarks, nodes, districts, edges and paths. These principles divide an interior 
space and create clarity of destination. Division of space can establish private versus public 
areas to increase auditory and visual privacy with 4 feet of space. Definitions and examples 
for each of the wayfinding principles follow: 
Landmarks: are specific features that act as a focal point and destination. An 
example at a healthcare facility would be the check-in desk of the lobby. The creation 
of a landmark creates clarity of destination and allows patients to focus on the act of 
waystopping. 
 104 
 
Nodes: are the major crossroads or decisions points. An example for a healthcare 
facility would be the primary destination of the lobby. The identification of nodes is 
also the identification of the motility directive points at which signage and interior 
elements converge to create queues. 
Districts: are areas with identifiable change from the adjacent area to create a distinct 
sense of identity and ease memory of space. An example related to a healthcare 
facility lobby would be distinction between those areas intended for checking-in, 
those for queues and those for waiting. By separating these locations, distance is 
established that contributes to auditory and visual privacy. 
Edges: provide a means of orienting in space through contrast. An example at a 
healthcare facility would be the transitions between the aforementioned districts. 
Edges provide clarity of where public versus private areas exist. 
Paths: define the circulation system of the building. An example within a healthcare 
facility would be floor runners or directional signage that lead patients to the 
landmark of the check-in desk. Paths contribute to movement towards motility 
directive points at which the goal is to facilitate stopping or queuing by the patient. 
Comprehension that queuing is the most effective means for regulating privacy is 
crucial. It works based upon the behavioral principle of social navigation: if one person can 
be directed to establish a queue, other will follow their lead. The most effective methods to 
creating queues are to either provide tracks for people to follow or create motility directive 
points with strong enough hierarchy for aiming. Tracks and focal points can be established 
through the manipulation of interior elements, such as flooring, ceiling, plants, signage and 
furniture, to create the environmental phenomena of pinpointing, articulation, screens, 
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enclaves and narrows. These facilitate the act of waystopping. Definitions and examples for 
each follow: 
Pinpointing: is the creation of a focal point. The use of lighting not only increases 
visibility, but can also reinforce a desk as a landmark. Flooring patterns or runners 
can additionally contribute to the sense of pinpointing. 
Articulation: is the change between two surfaces that increases the definition of 
space and can be regarded as the creation of paths. Floor runners, change in ceiling 
elements and screens all contribute to the articulation of paths. 
Screens: create auditory and visual privacy barriers, while retaining the feel of open 
space. Healthcare facilities can utilize plants or glass as screens, but stanchions can 
additionally be used where space is more limited. 
Enclaves: are areas that are set apart from open space, through the use of elements 
such as drop ceilings or columns; they can also be created with stanchions or screens. 
They are set apart from traffic flow, provide both visual and auditory control, and are 
the most effective way to create districts. 
Narrows: Is the most effective way to slow movement. The pressure that is created 
with the crowding of elements commands a behavior change, in this case stopping. 
Narrows can be created with table, chairs, stanchions, plants or a combination of 
more than one of those elements. In combination with motility directive signage, 
these act as the points for queuing or stopping. 
The removal of clutter for clarity of elements is important. The fewer visual elements 
the patient must interpret, the more ease they have at determining their path. The inherent 
properties of color and pattern of elements can have an important role in the healthcare 
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environment. Cool colors can decrease the perception of wait time and increase the apparent 
size of interior spaces and the application of color and pattern can increase contrast and 
articulate of space. 
4.2.1 HIPAA Guideline Site Assessment 
These recommendations can be considered within the format of a clinical site 
assessment to determine what is or is not working within a specific clinic (Table 11). 
Table 11.  HIPAA Guideline Site Assessment 
Assessment Questions Yes No 
Is the main entrance visually accessible?   
Does the check-in desk act as a landmark?   
If no, can the desk be pinpointed through architectural features?   
a drop ceiling?   
an enclave?   
columns?   
Is there identification signage designating check-in?   
If yes, is the terminology consistent?   
is the typeface legible?   
is it adequately sized?   
does the sign have contrast of color?   
does it contrast with the surrounding environment?   
is the relationship between the text and arrow clear? (if used)   
Can people see where they need to go?   
Are the desk and circulation paths free from visual clutter?   
Does the path to the check-in desk have edges for definition?   
If no, can edge contrast be created with floor runners?   
a change in flooring material?   
color?   
patterning?   
Does the path articulate or lead to a node or motility directive 
point?   
Is the motility directive point approximately 4 feet from the   
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check-in desk to ensure auditory privacy? 
Has motility directive signage been utilized at that point?   
If yes, is the terminology consistent?   
is the typeface legible?   
is it adequately sized?   
does the sign have contrast of color?   
does it contrast with the surrounding environment?   
is the relationship between the text and arrow clear? (if used)   
Is the motility directive point and signage effective at creating 
queuing?   
If no, can elements be used at the point to create narrows?    
tables?   
plants?   
stanchions?   
Does the motility directive point and corresponding queue block 
circulation?   
If yes, can the motility directive point be relocated?   
Have districts been created that separate the check-in desk, 
queuing lines and seating areas for waiting?   
If yes, does the seating face away from or at an angle to the 
check-in desk?   
Have sound absorbing materials been considered?   
If no, can carpet be installed?   
acoustical ceiling tiles?   
Does the interaction of lighting, flooring and surface materials 
create glare?   
If yes, does this glare distract from the motility directive point?   
can non-glossy materials be implemented?   
can lighting be diffused?   
Have partitions or screens been used to ensure visual and 
auditory privacy?   
If no, can plants been utilized?   
glass panels?   
stanchions?   
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If at the completion of the site assessment, there are questions to which the answer is 
no, utilization of the HIPAA guidelines, outlining wayfinding, wayshowing and waystopping 
definition, should clarify measures to remedy the identified problem. 
4.3  Emergence of Waystopping  
The goal of this study was to stop, or queue behavior, rather than facilitate forward 
moving behavior. At the first site, Thielen Student Health Center, the modifications made to 
the site were successful at stopping all but 19 subjects, 11.1% of the total subjects observed, 
at the motility directive points. Traditionally, the belief is that a wayfinding system’s goal is 
to move patients through space quickly, but the ideation of getting a person to stop is 
relatively new within the context of wayfinding. Directional facilitation is not always about 
pedestrian movement. It is sometimes just as important to successfully stop or reverse 
forward progress, in what the author considers waystopping.183
4.4  Significance of Group versus Individual Movement 
 This concept of waystopping 
presents a potentially valuable new contribution to the field of environmental graphic design, 
while fulfilling the practical needs of protecting patient privacy for the healthcare 
environment. 
A finding from the Thielen Student Health Center study is the differed behavior 
among groups versus individuals. All those who did not stop at the regulatory signs were 
individuals, while 100% of subjects who came in groups of two or three persons stopped. 
                                                 
183 Brytton Bjorngaard and Fred Malven, “Diagnosis and Treatment of Environmental Wayfinding Difficulties: 
Case Study of a Student Health Center” (paper presented at the International Association of Societies for Design 
Research Conference, Seoul, South Korea, October 19-22, 2009). 
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With the creation of narrows as a means for modifying or decelerating behavior, it is not 
surprising that groups of people were slowed more effectively through a smaller space than 
individuals. Additional evidence addressing this phenomenon can be found in research by 
Alexandra Willis, et al., in which observations were made that pedestrian movements are 
influenced by preferred gap size and personal space preference; preferred gap size is the “the 
smallest space into which the person is willing to move,” while personal space preference is 
“the amount of space a pedestrian wishes to maintain around him- or herself.”184
4.5  Limitations 
 The 
reduction of space through creation of narrows does influence stopping behavior. 
This study does not take into account the differences in cultural or gender 
perceptions, although the preliminary study at Thielen Health Center did show a slight 
difference in behavior between males and females. As healthcare facilities must serve both 
genders, only changes that would have a positive effect on both genders would be taken into 
consideration. Additionally, the United States is a global nation that serves all cultures; 
fundamentally, human nature values privacy and the modifications of interior and 
architecture elements have implications for all. Only the signage is restricted to those who 
speak English, but emphasis is placed on the combination of elements to modify behavior, 
not solely on the language of the signs. 
Additionally, this study does not consider healthcare facilities that do not utilize a 
check-in desk for patient contact. Those facilities often have no points of access that need 
                                                 
184 Alexandra Willis, Robert Kukla, Julian Hine, and Jon Kerridge, “Developing the Behavioural Rules for an 
Agent-Based Model of Pedestrian Movement,” (paper presented at the European Transport Conference, 
Cambridge, United Kingdom, September 11-13, 2000). 
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protection for patient privacy. If the facility utilizes a kiosk check-in, the principles that apply 
to restricting access for auditory and visual privacy through queuing at the check-in desk are 
applicable to those facilities as well. 
4.6  Implications for Further Study 
Areas for further study include continuing to investigate wayfinding for protecting 
patient privacy through slowing movement and queues, rather than as a tool for progressing 
behavior. Testing of waystopping should be done at various clinical settings, using multiple 
configurations of architectural, signage and interior elements to investigate perceived privacy 
contrasted with actual behavior. This step will be crucial for determining the effectiveness of 
the guidelines. The research only focused on addressing the specific needs of laws in 
existence in the United States, but has the potential to address privacy concerns in healthcare 
facilities globally. 
This research originated looking at features of the exterior environment and how they 
affected people’s behavior while walking through a city. These features were translated to the 
interior environment and applied to the three-dimensional space to alter people’s behavior. 
With further testing, to determine the effectiveness of the proposed guidelines at changing 
behavior, they have implications for application to the two-dimensional page. For example, 
the use of landmarks can be compared to the creation of focal points, which could be 
accomplished through pinpointing and screening (direction and transparency) to create visual 
hierarchy. The guidelines have a relationship to the principles of graphic design and provide 
an interesting new direction to explore on two-dimensional forms. 
 
 111  
 
APPENDIX A.  THIELEN STUDENT HEALTH CENTER 
OBSERVATION DATA 
Table 12.  Thielen Patient Observation, June 2, 2008, 7:40 a.m. – 8:30 a.m. 
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Figure 59.  Thielen Paths, June 2, 2008, 7:40 a.m. – 8:30 a.m. 
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Table 13.  Thielen Patient Observation, June 3, 2008, 7:40 a.m. – 8:30 a.m. 
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Figure 60.  Thielen Paths, June 3, 2008, 7:40 a.m. – 8:30 a.m. 
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Table 14.  Thielen Patient Observation, June 5, 2008, 7:40 a.m. – 8:30 a.m. 
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Figure 61.  Thielen Paths, June 5, 2008, 7:40 a.m. – 8:30 a.m. 
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Table 15.  Thielen Patient Observation, June 2, 2008, 11:10 a.m. – Noon 
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Figure 62.  Thielen Paths, June 2, 2008, 11:10 a.m. – Noon 
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Table 16.  Thielen Patient Observation, June 4, 2008, 11:10 a.m. – Noon 
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Figure 63.  Thielen Paths, June 4, 2008, 11:10 a.m. – Noon 
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Table 17.  Thielen Patient Observation, June 9, 2008, 11:10 a.m. – Noon 
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Figure 64.  Thielen Paths, June 9, 2008, 11:10 a.m. – Noon 
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Table 18.  Thielen Patient Observation, May 29, 2008, 2:15 p.m. – 3:05 p.m. 
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Figure 65.  Thielen Paths, May 29, 2008, 2:15 p.m. – 3:05 p.m. 
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Table 19.  Thielen Patient Observation, June 2, 2008, 2:15 p.m. – 3:05 p.m. 
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Figure 66.  Thielen Paths, June 2, 2008, 2:15 p.m. – 3:05 p.m. 
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Table 20.  Thielen Patient Observation, June 3, 2008, 2:15 p.m. – 3:05 p.m. 
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Figure 67.  Thielen Paths, June 3, 2008, 2:15 p.m. – 3:05 p.m. 
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